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ABSTRACT 

This report provides results from an investigation of 
comparative disability risks of specific chronic physical and mental 
illnesses, diseases, and impairments* National estimates are 
presented of the risks of chronic health conditions causing 
disability — including activity limitation, work disability, and need 
for assistance in basic life activities — based on an analysis of data 
from the National Health Interview Survey (NHIS) , a continuing survey 
of the health of the nonins t i tut i onal United States population* Kisks 
of disability are estimated and compared for 62 specific chronic 
health conditions or groups of health conditions adjusted for age, 
gender, and other social and demographic factors* Major highlights of 
the report include: (1) most chronic conditions do not have high 
risks of disability (about 11*7 percent cause activity limitation); 
(2) the i-'isk of disability is inversely related to prevalence of 
chronic conditions; (3) the epidemiology of disability is quite 
different for children than for adults; (4) risks of disability 
increase with age for most conditions (e*g*, risk of chronic 
conditions causing work limitation is 4*3 times higher at ages 45-69 
than at ages 18-44); and (5) mental illness conditions have low to 
moderate risks of causing disability, compared to physical health 
conditions* Extensive tables detail the report's findings* (Contains 
39 references*) (DB) 
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Disability Risks of Chronic Illnesses and Impairments 



Mitchell P. LaPlanlc 
University of California. San Francisco 



Introduction 



Disability is a limitation, caused by one or more chronic 
physical or mental health conditions, in performing activities 
that people of a particular age are generally exjxjcted lo be able 
to perform (Kaber. 1967; Nagi, 1976). Such activities consist 
of roles and role-related activities,^ the major types being play 
for infants, attending school for children, working at a job or 
keeping a home for working-age adults, and carrying out basic 
life activities necessary to live independently for all mature 
persons. 

Disability risk refers to the likelihood that a chronic illness 
or impairment causes disability. Chronic conditions are by 
definition antecedents of disability, but they vary considerably 
in disability risk. Knowledge of the comparative disability 
risks of chronic conditions is important in understanding the 
origins of disability, yet little systematic research exists on this 
"ubject, especially at the national level. 

In order to compare fairly disability risks of various 
chronic conditions, several factors that influence disability risk 
must be taken into account. From the clinical perspective, 
chronic health conditions differ in degree of functional 
limitation, prognosis, course of treatment and management, and 
rehabilitative potential, all of which are related to disability. In 
addition, disability is influenced greatly by the demands, 
expectations, and resources of the social and physical 
environments. 

Populations defined by the presence of specific health 
conditions often differ in demographic and environmental 
characteristics. For example, widespread evidence exists that 
numerous chronic physical health conditions are distributed 
more frequently among persons of lower than higher social 
class (for a review, see Dutton, 1986). Some chronic 
conditions are more highly associated than other conditions 
with lower social class. Since persons of lower social class are 
also more likely to have a disabi^Hy, social class must be taken 
into account in order to compare disability risks of various 
conditions. Social class is an illustration; a variety of biologic, 
individual, and environmental factors must be assessed to 
develop an understanding of disability risks of chronic health 
conditions. 



This definition differs from the ICIDH schema (World Health 
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Organization, 1980), as noted by Granger (1984). 



We can separate factors influencing the risk of disability 
into two classes: those intrinsic to health conditions and those 
related to the characteristics of the individual and the social and 
physical environments. To compare fairly disability risks of 
specific chronic conditions, it is desirable to identify risks that 
are intrinsic to each condition, what may be viewed as part of 
the "natural history" of a condition. However, the 
identification of risks truly intrinsic to health conditions 
remains an elusive goal. Risks of disability estimated for 
various chronic conditions will subsume, in addition to the 
intrinsic risks of the conditions, all the effects of nonintrinsic 
factors that remain uncontrolled. Measures of 
sociodemographic characteristics can be controlled statistically 
to provide an adjustment to better approximate intrinsic 
disability risks of chronic conditions. 

Comparative data on disability risks of specific chronic 
illnesses and impairments have manifold uses: 

1) Disability is an important measure of the 
consequences of chronic health conditions in the lives of 
individuals. Comparison of risks of disability of various 
conditions provides one index of their social importance. 

2) Information on disability risks for various conditions 
has direct use in health and social policy. Knowledge of 
disability risks of chronic health conditions can be useful in 
designing services for prevention, treatment, management, 
rehabilitation, and social assistance. Conditions that usually 
result in particularly severe disability often require intensive 
acute and long-term medical and social services and generate 
high demand for social assistance. 

3) Combined with knowledge of the prevalence of 
conditions and methods to prevent disability from them, 
information on disability risks can be useful in prioritizing 
interventions to reduce disability. 

4) Information on disability risks of specific health 
conditions can also be useful in designing data systems to 
estimate the prevalence and social burden of chronic conditions 
in populations. It is often neither possible nor desirable to 
enumerate the prevalence of all chronic health conditions in the 
population. However, conditions with high disability risks, or 
otherwise high social burden, should be identified for the 
reasons stated above. 

This report provides results from an investigation of the 
comparative disability risks of specific chronic physical and 
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mental illnesses, diseases, and impairments. National estimates 
are presented of the risks of chronic health conditions causing 
disability -- including activity limitation, work disability, and 
need for assistance in basic life activities - based on analysis 
of data from the National Health Interview Survey (NHIS), a 
continuing survey of the health of the noninstitutional United 
States population. Risks of disability are estimated and 
compared for 62 specific chronic health conditions or groups of 
health conditions. Multivariate logistic regression is used to 
adjust for age, gender, and other social and demographic 
factors that vary by condition and affect disability risks. Such 
adjustment affords an approximation to intrinsic disability risks 
of chronic conditions. Since the NHIS docs not yield baseline 
prevalence estimates of mental health conditions, data from 
other sources on mental health conditions and disability risks 
arc discussed and compared to physical health conditions. 

Highlights 

• Most chronic conditions do not have high risks of 
disability. About 11.7 percent of conditions identified in 
ihc NHIS cause activity limitation, the broadest measure of 
disability. 

• Tlic risk of disability is inversely related to the prevalence 
of chronic conditions. Conditions high in prevalence 
typically have low risks of disability, while conditions low 
in prevalence typically have high risks of disability. 

• Impairments have the highest risks of disability. But 
several chronic diseases have relatively high risks of 
disability, exceeding risks of many impairments. 

• Overall, females report 40 percent more chronic conditions 
than males. Yet, gender differences in risks of activity 
limitation of chronic conditions are small, especially with 
respect to differences between conditions. However, 
chronic conditions are less likely to cause need for 
assistance in basic life activities among males. 

• Most of the high risk conditions occurring among children 
are different from, those with high risks at all ages. These 
results confirm that the epidemiology of disability is quite 
different for children than for adults. 

• Impairments have relatively higher risks of causing 
limitations in the amount or kind of work, whereas 
diseases have relatively higher risks of causing inability to 
work. 

• Risks of disability increase with age for most conditions. 
Overall, the risk of chronic conditions causing work 
limitation is 2.6 times higher at ages 45-69 than at ages 18- 
44. Similariy, the risk of inability to work is 4.3 times 
higher and the risk of need for assistance in basic life 
activities is 3.3 times higher at ages 45-69 compared to 
ages 18-44. 

• Diseases predominate over impairments in risks of causing 
inability to work among persons aged 45-69. 

• Among the working-aged population, though some 
significant gender differences in disability risks of 
conditions causing work limitation are found, risks arc in 
general quite similar by gender. Most conditions have 
somewhat lower risks of causing need for assistance in 
basic life activities among men than women. Though 
women report more conditions than men, risks of chronic 



conditions causing disabiliiy for women are equal to or 
higher than risks for men. 

• Circulatory, skin and musculoskeletal, and selected 
miscellaneous conditions have higher risks than 
impairments of causing activity limitation among elderly 
persons. 

• The risk of chronic conditions causing need for assistance 
in basic life activities increases substantially with age, 
especially for orthopedic impairments in a lower extremity 
and rheumatoid arthritis. 

• The risk of chronic conditions causing activity limitation is 
the same for elderly men and women. Conditions 
occurring among elderly males are less likely to cause 
need for help in basic life activities compared to those 
among elderiy females. 

• Populations with specific conditions vary in demographic 
and other characteristics. Adjustment for population 
composition has more impact on some conditions, in 
particular mental retardation and cerebral palsy, than on 
others. Adjustment also has more of an impact on inability 
to work than on activity limitation, most likely due to the 
prominence of diseases with high risks at the older 
working ages. 

• Mental illness conditions have low to moderate risks of 
causing disability, compared to physical health conditions. 
Depressive disorder, though relatively high among mental 
illness conditions in risk of causing disability, is exceeded 
in risk by many physical health conditions. 

Background and Review 

Disability is caused by a diversity of conditions, many of 
which are rare (LaPlante, 1988). About 32.5 million 
noninstitutionalizcd persons have an activity hmitation caused 
by one or more chronic health conditions. Three conditions 
account for 40 percent of all conditions identified as the main 
cause of activity limitation: orthopedic impauments, arthritis, 
and heart disease (Table A). The remaining 60 percent is 
distributed among 44 other conditions of moderate to low 
prevalence. Since many chronic conditions have the potential 
to cause disability, comparative evaluation of disability risks 
should cover the broad range of chronic physical and mental 
health conditions that result in disabiliiy. 

Several sources provide data on disability risks of chronic 
physical and mental health conditions. These sources differ in 
conditions and age groups covered, and analytic methods used. 
Nationally representative estimates of work disability risks of 
specific chronic conditions are provided by three surveys of the 
working-age population undertaken by the Social Security 
Administration (SSA): the 1966 Survey of the Disabled (Haber, 
1971; 1973), the 1972 Survey of Disabled and Nondisabled 
Adults (Krute & Burdette, 1981), and the 1978 Survey of 
Disability and Work (Lando, Cutler, & Gambler, 1982). The 
National Health Interview Survey (NHIS) provides estimates of 
risk of activity limitation of physical health conditions for all 
ages combinal (Collins, 1986; 1988). Other relevant sources, 
though not nationally representative, include the Epidemiologic 
Catchment Area (ECA) study (Wells, Golding, & Bumam, 

1988) and llie Medical Outcomes Study (MOS) (Stewart a/., 

1989) . 
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Table A. Conditions with Highest Prevalence of Achvity Limitation, All Ages: United States, 1983-1985 



Main Cause 



Prevalence 
1,000s 



All Causes 



Prevalence 
1,000s 



All conditions 32,540 100,0 

Orthopedic impairments 5,220 16.0 

Arthritis 4,000 12.3 

Heart disease 3,736 11.5 

Visual impairments 1,438 4.4 

Intervertebral disk disorders 1,424 4.4 

Asthma 1,411 4.3 

Nervous disorders 1,289 4.0 

Mental disorders 1,284 3.9 

I iyperlcnsion 1,239 3.8 

Mental retardation 947 2.9 

Di«-.otcs 885 2.7 

I loaring impairments 813 2.5 

Emphysema 649 2.0 

Cerebrovascular disease 610 1.9 

Osteomyelitis /bone disorders 360 1.1 



All conditions 52,718 100.0 

Orthopedic impairments 6,987 13.3 

Arthritis 6,130 11.6 

Heart disease 5,575 10.6 

Hypertension 3,506 6.6 

Visual impairments 2,900 5.6 

Diabetes 2,111 4.0 

Mental disorders 1,837 3,5 

Asthma 1,783 3.4 

Intervertebral disk disorders 1,699 3,2 

Nervous disorders 1,601 3,0 

Hearing impairments 1,405 2.6 

Mental retardation 1,047 2.0 

Emphysema 994 1,9 

Cerebrovascular disease 939 1.8 

Abdominal hernia 595 1,1 



Source: LaPlante, MP. (1988). Data on Disability from the National Health Interview Survey, 1983-85. 
An InfoUse Report. Washington, DC: U.S. National Institute on Disability and Rehabilitation Research. 

Note: Nervous disorders include epilepsy, multiple sclerosis, Parkinson's disease, and other selected ner\'ous disorders. Mental disorders include 
schizoplircnia and otlicr psychoses, neuroses, personality disorders, other mental illness, alcohol and drug dependency, senility, and special 
learning disorders (mental deficiency is not included). Content of other condition categories is described in LaPlante (1988), 



Assessment of disability risks is complicated by the fact 
that a person with a disability may have multiple chronic 
conditions, some of which are not involved in the person's 
disability. In several of the studies referred to above, the 
proportion of persons with a specific chronic condition who 
have a disability is examined, A more appropriate estimate of 
risk can be calculated by estimating the number of persons with 
a disability said to be caused by a particular condition and 
dividing this number by the estimated number of persons with 
the condition (as in Haber, 1971, and Collins, 1988). It is 
i..iporiant to determine which conditions are involved in a 
persons disability, otherwise disability risks of less severe 
conditions will be overstated if the conditions typically occur 
with other more severe conditions. For example, hypertension 
is correlated with a number of other conditions, but the risk of 
hypertension causing disability is low. The point is that if risk 
is estimated simply by calculating the proportion of persons 
with hypertension who have a disability, disability caused by 
other conditions will be misattributed to hypertension. Such 
bias becomes more problematic at older ages, since the 
prevalence of multiple conditions increases with age (Guralnik, 
LaCroix, Everett, & Kovar, 1989). Other factors such as 
genetic susceptibility and environment may also result in 
conditions being correlated, though their risks of disability may 
bo substantially different. 

Causal information can be incorporated into estimation of 
disability risks in two ways.^ One method, direct causal 
aiiribution, employs judgments by affected individuals or by 
professionals of what conditions cause an individual's 
disability. Such judgments can then be aggregated to obtain an 
estimate of the number of cases in which a particular condition 
causes disability. With total prevalence for that condition as 



the denominator, this method provides an estimate of disability 
risk. Indirect causal attribution is another approach, in which 
causality is inferred from statistical association only. The 
proportion of persons with a disability is estimated for 
conditions as they occur alone and in combination with other 
conditions. The problem can be likened to omitted variable 
bias in regression analysis: the co-occurring conditions must 
be included to avoid omitted variable bias. By including co- 
occurring conditions in the model, the chance that the estimate 
of disability risk for a specific condition will be affectcxl by the 
presence of other conditions is eliminated, or considerably 
reduced. Since no individual attribution of cause is employed 
in the latter method, the estimate of risk is based on association 
only and is therefore termed indirect. 

With the direct method, the estimate is the frequency a 
particular condidon is said to cause disability zxnd the condition 
is the unit of analysis; in the indirect method, it is the extent to 
which a particular condition is associated with disability, 
controlling for other conditions, and the person is the unit of 
analysis. With either method, additional factors that influence 
disability risks may also be controlled. However, the indirect 
method requires identification of all conditions - disabling or 
not -- that a person has and demands larger samples than the 
direct method because the number of combinations mounts 
quickly with the number of conditions, according to the 
formula 



Number of combinations = 



0= 



(1) 



A numhcr of other methods apply to experimental or longitudinal 
data and arc not covered here, since this analysis is based on 
niMio.\|XMnnental cross sectional data. 



(n-r!) r! ' 

where n is the number of conditions and r is the number of 
conditions making up a combination. From a list of 75 
conditions, 2,775 combinations of two conditions could be 
produced. The direct method has the advantage of providing 
an adjustment for the presence of other conditions without 
requiring the cumbersome exploration of a laigc numlxir of 
condition combinations. Advantages of the latter method arc 
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that risks for conditions can be determined to be additive or 
synergistic, and can be used to determine the likelihood of a 
person having a disability given knowledge of the person's 
conditions and other characteristics. Whetfier or not the two 
methods provide similar estimates remains to be demonstrated. 
Some bias may be introduced in the direct method owing to 
how individual attribution of cause is made.*^ 

In practice, information on co-occurring conditions is not 
always collected or is often ignored if collected. None of the 
analyses of national survey data refened to above have 
employed statistical adjustments for specific co-occurring 
conditions on disability risks (indirect causal attribution). 
Thus, available national estimates are based on simple 
percentages (no causal attribution) or the percentage of 
conditions causing disability (direct causal attribution). The 
issue of multiple conditions is often either not recognized or 
simply brushed aside by basing analyses on the condition 
indicated as the most important (i.e., the main condition). Such 
practice cannot be justified, since at least 40 percent of persons 
with disabilities have multiple conditions (LaPlante, 1988) and 
the prevalence of comorbidity, even in the general population, 
is substantial (Guralnik et al., 1989). The notion of a condition 
as the main cause of disability is often employed for 
convenience and lacks conceptual justification, as docs the 
concept of the main cause of death (Manton and Stallard, 
1984). Also, analyses based only on conditions that arc the 
main cause of disability obviously underestimate risks of 
disability of chronic conditions since persons with disability 
often identify several conditions as causes of their disability, as 
shown in Table A. 

Despite differences in approach and focus, existing data 
nevertheless show some commonalities in results, and a brief 
review is provided below. 

The 1966 Survey of the Disabled was a survey of 8,274 
persons aged 18-64 with work limitation. Because the 1966 
survey only sampled persons with work disability, Habcr 
(1971) combined estimates of the number of persons with 
disabilities caused by specific conditions with published 
estimates of chronic condition prevalence among working-agc 
adults from the National Health Interview Survey. Habcr 
obtained estimates of risk for only eight conditions: employing 
only those conditions that were said to be the main cause of a 
person's work disability. Since persons with activity limitation 
often have multiple conditions, these estimates arc probably 
low. Little comparison is afforded by the eight conditions, and 
the results are not discussed here. 

As a way of partially overcoming the lack of information 
on chronic conditions tiiat did not cause disability, Haber 
examined variation by condition in risks of severe work 
disability among conditions that caused some degree of work 
disability. Essentially, the question being asked is, when a 
condition causes work disability, how often does it cause 
severe work disability? About 17.2 percent of the population 
had a work disability and 5.9 percent had a severe work 
disability. Thus, about 34 percciit of persons with some degree 



^ The extent of such bias can only be conjectured. Survey 
respondents may use knowledge of etiology or impact on functioning 
in determining which conditions cause disability. Hypertension, for 
example, may be ignored by a respondent as a cause of disability 
when assessed solely in terms of its impact on functioning* but may be 
mentioned by respondents who know that it is a cause of other 
conditions they may have, such as heart disease. 



of work disability were unable to work regularly or to work at 
all. Although this method is less generalizable than the first, 
which uses the total prevalence of conditions as the risk 
baseline, comparisons of risk of severe disability were obtained 
for 29 condition categories. Haber found that the conditions 
most likely to cause severe work disability among persons with 
some degree of work disability were mental retardation, 
nervous system disorders (particularly stroke), and neoplasms 
(78.3%, 63.6%, and 54.8%, respectively). 

Subsequent Social Security surveys include baseline 
information on chronic conditions and provide more 
generalizable estimates of disability risks. The 1972 Survey of 
Disabled and Nondisabled Adults (Krute & Burdctte, 1981) 
sampled 18,000 persons aged 20-64, ovcrsampling persons 
with a work limitation to improve statistical reliability. About 
48 percent reported one or more chronic conditions. Of this 
group, 29.4 percent reported a work limitation. Estimates of 
work disability risks (based on simple percentages - no causal 
attribution) were provided for 37 chronic conditions. Nervous 
and mental conditions were found to have the highest risks of 
work disability. Of the estimated 759,(XX) working-age persons 
with nervous conditions, 80.7 percent had some work 
limitation; 61.4 percent had a severe work disability. Among 
this group were about 87,(XX) persons with multiple sclerosis of 
whom 88.3 percent had some work limitation and 78.7 percent 
had a severe work disability. Mental retardation exhibited the 
highest risk of disability: of the 329,0(X) persons with menial 
retardation, 96.1 percent were limited in work and 76.6 percent 
had a severe work disability. Of the 629,0(X) persons with 
mental illness, 79.7 percent had some work disability. The 
lowest risk of work disability was observed among 7.6 million 
persons with nonrespiratory allergies (15.1%). With these 
results, an inverse relationship between prevalence of 
conditions and disability risks begins to emerge. However, 
conditions were simply linked to whether a person had a 
disability. Since it was not ascertained whether conditions 
cause disability, certain estimates of disability risks may be 
high. 

Estimates of the perccntiigc of persons with work disability 
(apparently based on simple percentages) have been reported 
only for broad classes of conditions from the 1978 Survey of 
Disability and Work (although the detail of condition 
information collected was comparable to the 1972 survey) and 
are not useful for comparing specific conditions. However, the 
data show that classes of nervous and mcniai disorders were 
more likely than other classes of conditions to be associated 
with work disability (Lando et ai, 1982). 

Using data from the 1979-1980 National Health Interview 
Survey (NHIS), Collins (1986) provides estimates of the 
proportion of chronic conditions that cause activity limitation, 
eifher as a main or secondary cause. In the NHIS, cause of 
disability is based on respondent attribution. Also, using data 
from the 1983-1985 NHIS, Collins (1988) presents a ranking of 
the twelve conditions with the highest proportion causing 
activity limitation. For all ages combined, of 109 specific 
chronic conditions tabulated, mental retardation ranked first in 
terms of risk of activity limitation (85.6%), followed by 
multiple sclerosis (76.8%), and cancer of the lungs and 
bronchus (68.2%) Estimates of risk were not provided by age 
or specific type of disability, nor were they adjusted for 
sociodemographic characteristics. 
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The analyses discussed above show that chronic conditions 
vary considerably in risk of disability. It may also be 
generalized that the most common types of chronic conditions 
have low disability risks, while conditions that are least 
common have the highest risks of disability. There appears lo 
be agreement thai nervous and mental conditions exhibit the 
highest risks of activity limitation and of work disability. 

With the exception of Haber (1971), the studies mentioned 
above were not primarily concerned witli assessing the risks of 
disability for sjxtcific conditions, but did so incidentally to 
other pur[H)ses and have some shortcomings. The SSA surveys 
were limited to the working-age population. Collins examined 
risks at all ages but only for activity limitation, which is jusi 
one among several measures of disability. Stewart ci ai 0^89) 
examined disability risks (role function) of nine chronic 
conditions using data from the Medical Outcomes Study 
(MOS), but because tlic range for comparison is limited, these 
results arc not discussed in detail hcre.^ Risks of activity 
limitation of mental health conditions have been investigated 
using data from the Epidemiologic Catchment Area (F£CA) 
study (Wells. Golding. & Burnam, 1988) and the MOS (Wells 
el ai, 1989). These results arc covered in the discussion 
section of tliis rcjX)ri. 

None of the studies mentioned above examined risks ol 
assistance needs in basic life activities, measures increasingly 
important because of the aging of the U.S. population. Most 
studies fall far short of being comprehensive in terms of the 
conditions studied. A better understanding ol the disability 
risks of chronic conditions is needed -- one that addresses the 
major types of disability across the lifespan and is based on a 
comprehensive classification ol conditions. That is the |)urpose 
ol the present analysis. 

I)a(a Sources, Melhods, and I.imitalions 

From the pers[)eclivc ol e[)i(lemiology. risk is the 
probability that son)e (usually unlavorable) event will occur 
within a defined time period (I*riedman, 1987; Last, 1988). 
Risk is often considered to be conditional in that the probability 
of an event happening depends on the cxxurrence of some other 
predisposing event, such as exposure U) a risk factor, or in this 
case, an underlying condition. Risk is often measured witli 
respect to the amount of lime following onset of a condition 
(Manton & Siallard, 1988) since the probability of an event, 
such as disability, mcreases with the progression o( many 
conditions. In the present study, as in certain of the ones 
discussed above, risk is measured as the proportion ol persons 
with a condition who have a disability caused by that 
condition, based on respondent attribution of cause. This 
nieasurc provides a simple way of com[)aring risks that various 
health conditions cause disability. A more comprehensive 
assessment would also lake into account institutional and 
mortality selection, but would recjuire data beyond the scope of 
the present analysis. 

Hslimaies of disability risk are based on data from the 
National Health Interview Survey (NHIS), a conlinumg 
hou.sehold survey of the noninsiitutionali/ed po[)ulaiion of the 
United Slate?;. The Nil IS is the most comprehensive source ol 

*^ Cliromc u)iuli(i()ns incliulcd wcro liyjK'rteusioiK tliabotcs, 
c(mgo*^livc hoiirt lailuro, riiytn anlial infjudiorj, arihnlis, <.1u«mm( lun^ 
problems, bnck problems, and nn^ina. 



information on the prevalence of chronic illness, impairment, 
and disability in the noninstitutional population of the United 
Slates. Because the prevalence of chronic conditions and tlie 
risk of disability are, in general, inversely related, a 
comprehensive assessment of the risks of disability from 
chronic conditions must employ a sample sufficiently large to 
cover raie events. The present analysis is based on four years 
(1983-1986) of NMIS chronic condition data (estimates are 
annual averages). Each year, about 120,000 persons are 
interviewed, although in 198.5 and 1986, the sample si/.e was 
dimini.shed due to budgetary reductions (approximately a three- 
quarter sample in 1985 and a half sample in 1986). The 
combined data set for the four years includes 101,703 condition 
records. 

Information on chronic conditions is obtiiined in the NillS 
through six checklists, five of which list conditions associated 
with a particular body system (skm and musculoskeletal, 
digestive, circulatory, respiratory, and a miscellaneous 
category, consisting of geniU)urinary, nervous, endocrine, 
metabolic, and blood forming systems), A sixth checklist 
includes impairments defined as functional or structural 
nuisculoskeletal and neuronuiscular abnormalities and othor 
abnormalities ol visual and auditory senses, s[)eech, ami 
intelligence (NCHS, 1987a). One checklist is assigned 
randomly to each household; therelbre, analysis ol co- 
occurring conditions covered by the other checklists is 
precluded. In addition, the survey obtains more specific 
information about the name of the condition and part of the 
body alfecled. il known to the respondeiU. This inlbnuation is 
used in coding conditions to the International Classil ication ol 
Diseases (ICO), The NHIS eni[)loys an allernalive 
classification for iin[vjirmenls which are not covered by the 
ICI). Separate weiglHs are used to inflate data from tlie 
checklists to provide national prevalence estimates, I -or nu)re 
information on the general survey design and [)rocedures lor 
estimating the prevalence ol chronic conditions, see LaPlanle 
(1988) or .Schoenlx>rn and Marano ( 1988), 

In the NHIS, rcspondenLs are asked il they have an acti\ iiy 
limitation and ii so, what condition (or conditions) causes il. 
Respondents are lait'.r asked whether they have conditions 
included on the assigned checklist Thus, for each checklist 
condition, estimates of risk of disability (activity limitation, 
work disability, or need lor assistance in basic life activities) 
can he produced hy dividing the number of persons with a 
disability caused by the condition by the number of [)er.sons 
with the condition. This analysis is based only on the checklist 
conditions, and some conditions that occur among [)ersons with 
disabilities are not included, in particular meiual illness 
conditions, cognitive diseases, and cancer of certain sites. All 
checklist conditions mentioned as causing disability are 
considered in this analysis, not just those said to be the main 
cause. 

Comfianuive analysis of risks of disability frtim cliriniie 
condiii(Mis is affected by the classilication of conditions used. 
In general, a condition must have been first noticed at least 3 
months [irior to the interview to be considered chronic; 
however, certain conditions that have long presympiomatie 
periods or are unlikely to be completely cured •• arthritis and 
diabetes, lor e.\am[)le - are considered chronic regaidless ol 
lime ol onset (ScluKMiborn and Marano, I9XX). In i!iis anal>sis, 
C()nditions are classilicd using two recodes (rcc()(les "W and 
K){ the KT) and impairineru classilication available on ihe 
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NHIS public use data tapes. Recede C permits tabulation of 
134 separ^ite chronic conditions for which NCHS considers it 
acceptable to estimate prevalence from the NHIS. Only 
conditions included on Recode C are used in the present 
analysis; however, conditions too low in prevalence to be 
statistically reliable were regrouped into a residual category 
within each of the six checklists. Certain highly related 
conditions, such as specific disorders of heart rhythm, were 
combined into larger aggregates. Recode B was used to 
distinguish rheumatoid arthritis from osteoarthritis for which 
risks of disability are significantly different. Conditions with 
estimated risk of activity limitation too low to be reliable for all 
ages combined were also regrouped into a residual category 
within each checklist.^-^ Reliable estimates of disability risk 
were obtained for 62 chronic condition categories for all ages 
combined. 

The major types of disability included in the present 
analysis arc activity limitation, major activity limitation, work 
liniiuuion, and need for assistance from another person in basic 
life activiiies. Limitation includes inability to perform an 
activity or restrictions in r>,e kind or amount of activity. Major 
activity refers to the principal roles associated with a person's 
age group: usual play for children under age 5, going to school 
for children aged 5-17, and working at a job or business or 
keeping house for adults aged 18-69. NCHS also considers 
major activity for {}ersons aged 70 and over to be performance 
o{ basic life activities, although such activities are not actually 
roles. A residual category is defined for all ages for limitations 
in activities that are considered normal but not major, which 
include recreational and community activities. The category 
activity limitation, the broadest mciisurc of disability, includes 
limitations in major and non-major activity. 

in ihe NHIS core questionnaire, the need for assistance in 
basic life activities is assessed by two questions: whether 
persons **need the help of other persons with their personal care 
needs, such as eating, bathing, dressing, or getUng iiround their 
home" and if not, whether they "need the help of other persons 
in handling routine needs such as everyday household chores, 
doing necessary business, .shopping, or getting around for other 
purposes.*' The first question includes ambulation with 
activities of daily living (ADL) and the second refers to 
solecled inslrumcnUU activities of daily living (JADL). 
Although the reliability and validity of the single-question 
approach requires further study, the NHIS yields estimates of 
numbers of persons with assistance needs in basic life activities 
that are comparable to several other surveys, including those 
which ask separately about each of the basic life activities 
(LaPlante, 1988). The need for assistance in basic life 
activities is a.sccriained for persons aged 5-59 if they report 
having any activity limiUUion and for all persons aged 60 and 
over. The need for assistiince in lADL is not a.scerlained for 
children underage 18. 



AllIii>Ui;h Collins ( 1^8X) pmviikHl prevalence esilniaies for 10^ 
conilition'j based on Reaxie C ih it were siaiisiicaliy reliable, for many 
of ihe^iO, csiimates of risks of aciiviiy liiYiiiaiion are not reliable. 

Such conditions inchuie hemorrhoids, deviated niLsal septum. 
tonNilhtis, l.irvn^itis, pleurisy, lulviculosis. gallstones, indigestion, 
spastic colon, diverticula, constipation, absence of breast, cleft palate, 
non migraine headache, sebaceous cysts, acne, dry skin, ingiown 
nails, coms and calluses, scialica. bunions, gout, goilcr. liiNtoitl 
diseases. bl.uKler conditions, and several others. 



Large sample size, comprehensive classification of 
conditions, and several measures of disability are distinct 
advantages of the NHIS; however, it has some disadvantages. 
The NHIS is based only on persons living in the community 
and does not include persons who are institutionalized or who 
have died. As a result, some bias is introduced in this analysis, 
which may be important for conditions with high 
institutionalization or mortality rates. 

In community surveys, certain chronic conditions are 
underreported as compared to professional assessment (Jabine, 
1987). Underre{X)rting occurs for both physical and mental 
conditions (Ashbaugh, Leaf, Manderscheid, & Eaton, 1983). 
Methodological studies have found reporting more consistent 
between respondents and professionals when conditions have 
an impact on the respondent, such as for conditions that cause 
hospitalization or activity limitation. Therefore, risks of 
disability for sjxcific conditions as measured by community 
surveys may to some extent be overestimated because 
conditions with little impact are more likely to be 
underreported. The last disadvantage is that the NHIS does not 
cover prevalence of mental health conditions. This issue is 
U-eated in the discussion secdon of this report. 

Estimates of disability risk unadjusted for demographic 
and social characteristics (i.e., crude estimates) are presented 
and compared for various chronic conditions for all ages 
combined, and separately for children, working-age persons, 
and elderly persons. Adjusted estimates of risk based on 
multivariate logistic regression models that control for 
demographic and social characteristics are presented and 
compared to crude risk estimates. The NHIS is a complex 
stratified cluster sample, and special methods are used to 
determine statistical errors of estimates as described in 
Appendix A. Tests of differences in crude estimates of risk are 
based on t-tests for ixrcentages (two-tailed). 

Results 
Disability Risks at AH Ages 

Table 1 presents crude estimates for all ages combined of 
the number of person's with specific chronic conditions and the 
percent of conditions that cause limitation in any activity, 
limitation in major activity, and need for assistance from 
another person in basic life activities. About 11.7 percent of 
conditions identified in the NHIS cause activity limitation, the 
broadest measure of disability. Considering the major groups 
of conditions, impairments have the highest risks of disability, 
followed by circulatory, skin and musculoskeletal, 
inisceilaneous, digestive, and respiratory conditions. This 
pattern holds regardless of the type of disability. 

The risk of disability is inversely related to the prevalence 
of chronic conditions. Conditions high in prevalence typically 
have low risks of di.sability, while conditions low in prevalence 
typically have high risks of disability. Disability risks for most 
conditions are only approximated by this empirical 
generalization which is depicted in Figure 1, fit to a logarithmic 
curve. Disability risks for the the five most and five least 
prevalent conditions arc shown in Figure 2. Osteoarthritis and 
hypertension, the second and third most prevalent conditions, 
have higher risks than the other high prevalence conditions. 
Multiple sclerosis and lung and bronchial cancer have higher 
risks than the other low prevalence conditions. 
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I imire 2. IVicent of specific chronic conditions causinf^ activity limitation for the five most 
pie\a!ent and fne least prevalent conditions: I'.S., 1983-86 
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Tabic B. Conditions with Highest Risk of Disability, by Type of Disability, All Ages: United States, 1983-1986 











Percent 




Percen t 








Percent 




Causing 




Causing Need 






hJuniber of 


Causing 




Major 




for Help 






Conditions 


Activity 




Activity 




in Basic Life 




Ch ron ic Con dition 


(1,000$) 


Limitation 


Rank 


Limitation 


Rank 


Activities 


Rank 




1,202 


84.1 


1 


80.0 


1 


19.9 


9 




289 


83.3 


2 


73.1 


2 


39.0 


2 




200 


74.8 


3 


63.5 


3 


34.5 


4 


Multiple sclerosis 


171 


70.6 


4 


63.3 


4 


40.7 


1 


Cerebral palsy 


274 


69.7 


5 


62.2 


5 


22.8 


8 


Blind in both eyes 


396 


64.5 


6 


58.8 


6 


38.1 


3 


Partial paralysis in extremity 


578 


59.6 


7 


47.2 


7 


27.5 


5 


Other orthopedic impairments 


316 


58 7 


8 


46.2 


8 


14.3 * 


12 


Complete paralysis in extremity 


617 


52 7 


9 


45.5 


9 


26.1 


6 


Rh umatoid arthritis 


1,223 


51.0 


10 


39.4 


12 


14.9 


11 


Intervertebral disk dis<^rders 


3,987 


48.7 


11 


38.2 


14 


5.3 





Paralysis in other sites (complete/ partial) 


247 


47.8 


12 


43.7 


10 


14.1 ♦ 


13 




4,708 


46.9 


13 


35.1 


15 


13.6 


14 


Cancer of digestive sites 


228 


45.3 


14 


40.3 


11 


15.9 * 


10 




2,074 


43.6 


15 


29.8 




9.6 


15 


Absence of arm(s)/hand(s) 


84 


43.1 




39.0 


13 


4.1 * 




Cerebrovascular disease 


2 599 


38.2 




33.3 




22.9 


7 



* Figure has low statistical reliability or precision (relative standard error exceed? 30 p>erccnl). 

i Heart failure (9.8%), valve disorders (15.3%), congenital disorders (15.0%), all other and ill-defined heart conditions (59.9%). 

Source: National \ lealth Interview Survey, 198."^- 1986. Data are estimates (annual averages) based on household interviews of the civilian 

noninstitulionalized population. 

Note: ICD and impairment codes are provided in Appendix B. 



Conditions arc ranked by crude risk of disability for 
ea^^h type of disability, and the rankings for the fifteen highest 
risk conditions are presented in Table B. Because impairments 
arc dcHned as abnormalities of structure or function, it is 
expected that many impairments would have relatively high 
risks of disability. But chronic diseases also have relatively 
high risks of disability, several with risks exceeding some 
impairments. Of the fifteen conditions with the highest risks 
of activity limitation, six are diseases. Mental retardation ranks 
first (84.1%), though it is not the least prevalent condition. 
Absence of one or both legs and lung cancer rank second and 
third highest in risk (83.3% and 74.8%, respectively). Multiple 
sclerosis ranks fourth (70.6%), followed by cerebral palsy 
(69.7%). Partial paralysis in one or more extremities has a 
slightly higher risk than complete paralysis in one or more 
extremities (59.6% versus 52.7%, t=1.0), but the difference is 
not statistically significant. Based on examination of detailed 
impairment codes, the vast majority of cases of absence, 
paralysis, and orthopedic impairments of extremities involves 
one extremity. Risks of activity limitation for ischemic heart 
disease are lower than for other heart disease (35.0% versus 
46.9%, t=5.5,p<.01). 

The prevalence of a disabling condition (i.e., one that has 
caused a disability in an individual, as in Table A) is a function 
of the prevalence of the condition in the general population and 
the risk the condition causes disability. For example, the 
prevalence of disabling conditions increases with age because 
certain chronic conditions become more prevalent with age, but 
also because for many conditions the risk of their causing 
disability increases with age. Thus, the pic valence ranking of 
disabling conditions at different ages is sensitive to age 
variation both in the prevalence of conditions and their 
disability risk. Of the 32.5 million |K^TSons wilh activity 
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limitation, the most frequent disabling disease is arthritis, of 
which osteoarthritis is the major component (Table A). 
Osteoarthritis does not have a high risk of causing activity 
limitation compared to most other conditions, but it is highly 
prevalent in the general population. The second most common 
disease as a cause of activity limitation is heart disease 
(including rheumatic heart disease, ischemic heart disease, 
heart rhythm disorders, and other heart disease), which is 
somewhat less prevalent than osteoarthritis (20.6 versus 29.2 
million), but somewhat more disabling (26.3% versus 19.6%). 
Hypcrtensio-^, which is almost as prevalent in the general 
population as osteoarthritis (28.7 million), has only two-thirds 
the risk of causing activity limitation of osteoarthritis (12.4%). 
Though hypertension docs not rank highly in risk of causing 
activity limitation, it is the third-ranked disabling disease 
condition among persons with activity limitation (considering 
main and secondary causes). Thus, the top three disabling 
diseases owe their position to their high prevalence, not that 
they are highly likely to cause individuals to have disabilities. 
The inverse relationship of disability risk with condition 
prevalence describes how it is that persons with disabilities 
have such a variety of conditions that cause their disabilities. 

When risk of limitation in major activity is considercd> the 
ranking of conditions remains about the same as for any 
activity limitation, and the percentages are only slightly lower. 
Thus, conditions with high risk of activity limitation also have 
high risks of major activity limitation. 

The need for assistance in basic life activities is a less 
frequent and more severe form of disability lhan activity 
limitation. Overall, 2.6 [Xirccnt of all conditions cause need for 
assistance in basic life activities. Conditions wilh the highest 
risk of activity limitation do not necessarily have tlic highest 
risk of causing need for assistance in basic life activnics. 

iO 
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Multiple sclerosis moves from fourth in risk of activity 
limitation to first in risk of need for assistance in basic life 
activities. Mental retardation moves from first in risk of 
activity limitation to ninth in risk of assistance needs in basic 
life activities. Blindness moves from sixth to third place. 
Cerebrovascular disease, which is not among the conditions 
with highest risk of activity limitation, is ranked seventh in risk 
of assistance needs in basic life activities. In general, 
neurological conditions and conditions that severely restrict 
ambulation and movement of extremities seem most likely to 
interfere with performing basic life activities. 

The category "other heart disease" appears to have higher 
risks of disability than ischemic heart disease. Based on an 
examination of detailed ICD codes for the other heart disease 
category, the groups with highest risk of activity limitation are 
heart failure and ill-defined heart conditions (57.0% and 
60.6%, respectively). Ischemic heart disease includes mainly 
angina and past heart attacks, conditions that, with medical 
treatment, may allow resumption of normal activity. Heart 
failure is associated with shortness of breath and lack of 
endurance, has a poorer prognosis, and in many cases activities 
must be reduced to a sedentary level. Also, due to poor 
circulation, extremes of temperature must be avoided, and 
outdoor activities may not be possible in some climates 
(Brammel, 1981). That so-called ill-defined heart conditions 
have high risks of disability indicates that some persons do not 
provide information sufficient to classify their condition more 
accurately, not that they are reporting minor heart ailments. 
Heart failure or ill-defined heart conditions are also much more 
likely to cause need for assistance in basic life activities than 
any other heart condition category, including ischemic heart 
disease (risks of 26.8% and 18.2%, respectively). Valve 
disorders and congenital heart conditions have lower disability 
risks than heart failure and ill-defined conditions. 

Risks of activity limitation overall are slightly higher for 
conditions among males than females. Among males, 12.5 
percent of chronic conditions result in activity limitation 
compared to 11.2 percent among females (t=5.3, p<.00l). 
Similarly, 9.4 percent of chronic conditions cause major 
activity limitation among males compared to 7.9 percent 
among females (t=7.0, p<.00l). However, the pattern reverses 
for basic life activities. Overall, 2.0 percent of chronic 
conditions cause need for assistance in basic life activities for 
males compared to 3.1 percent for females (t=9.4, p<.001). 

These overall gender differences in disability risks of 
chronic conditions are influenced by gender differences in 
prevalence of specific conditions as well as differences in risks 
of specific conditions. Overall, females report 40 percent more 
chronic conditions than males. Furthermore, gender 
differences in prevalence vary considerably by condition. 
Anemias, phlebitis/varicose veins, and migraine headaches are 
reported relatively most often by females (ratios of female to 
male prevalence are 5.2, 4.0, and 2.9, respectively). Conditions 
reported relatively most often by males are pneumoconiosis 
and asbestosis, and absence of arm(s) or hand(s), and absence 
of leg(s) (ratios of male to female prevalence are 15.7, 13.0, 
and 4.2, rc^ectively). Since the ratio of female to male 
reporting is not constant over conditions, when data is 
aggregated into larger categories, gender differences in 
prevalence will influence gender differences in disability risk. 

For example, circulatory conditions have a significantly 
higher risk of activity limitation among males than females 



(15.9% versus 14.4%, t=2.4, p<.05). To correci for gender 
differences in prevalence, we can take the prevalence for both 
genders as the standard to which estimates of risk for males 
may be applied to obtain a prevalence-adjusted risk. The 
process is repeated for females. The result, however, is that the 
prevalence adjusted risks for all circulatory conditions are 
14.6% for males and 15.4% for females, leading to tlie different 
conclusion that circulatory conditions have a higher risk of 
activity limitation among females. 

To avoid such bias, it is preferable to compare specific 
conditions in risks of disability by gender. Significantly lower 
risks of activity limitation among males are observed for 
osteomyelitis, other visual impairments/retinal disorders, 
hypertension, and anemias (range of differences in percentages 
is 3.7 to 8.9, t-values from 2.4 to 4.0, significance level p<.05 
or higher). Risk of activity limitation is significantly higher 
among males only for other skin and musculoskeletal 
conditions (2.8% versus 1.6%, t=2.8, p<.01). 

Somewhat more variation is observed by gender in risks of 
chronic conditions causing limitation in major activity. Risks 
of major activity limitation are considerably higher among 
males than females for paralysis in other than an extremity 
(60.0% versus 23.0%, t=2.7, p<.01) and blindness (70.5% 
versus 47.8%, t=2.0, p<.05). Significant, but smaller 
differences in risks of major activity limiuuion are observed by 
gender for other visual impairmenLs/retinal disorders, other skin 
and musculoskeletal conditions, ulcers, hypertension, and 
phlebitis and varicose veins (in both directions -- largesi 
absolute difference in percentages is 4.9, t=3.1, p<.01). 

In sum, gender differences in risks of activity limitation of 
chronic conditions are typically smalt, especially with respect 
to differences in risks between conditions, and no consistent 
pattern is apparent. Risks of conditions causing need for 
assistance in basic life activities is a different matter. I*or 
sixteen conditions, risks of need for assistance in basic life 
activities are significantly lower among males than females. 
The largest differences are observed for rheumatoid arthritis 
(4.4% versus 18.7%, t=3.5, p<.01), ischemic heart disease 
(4.4% versus 13.0%, t=5.3, p<.{)01), and epilepsy (2.29^^ versus 
10.5%, t=2.6, p<.Ol). For practically every condition, risks are 
lower among males than females. For no condition was the 
risk significantly higher among males than females. Thus, 
chronic conditions are generally less likely to cause males to 
need assistance in basic life activities. This may be related lo 
gender differences in the level of impairment, which may be 
correlated with differences in age. Risks of disability arc 
explored for children, working-age adulLs, and elderly ])ersoiis 
in the next three sections. 

Disability Risks in Childhood 

Overall, 8.6 percent of conditions among children cause 
activity limitation, 6.1 percent cause limitation in major 
activity, and 0.3 percent cause help to be nealcd m activities of 
daily living. Condition categories employed in the NIUS 
include many conditions that have very low prevalence among 
children.'^ Therefore, estimates of disability risks for all 
specific conditions among children are not presented. 
However, disability risks were estimated for specific coiulilions 



In view of this liitiilatKin, spec ial supplcrnctib. i>ii ^hild hc.ilth. r 
been condiicicti rccenlh' in liic NHIS. 
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Table C. Conditions with HiRhest Risk of Disability, by Type of Disability, Children Under 


Aee 18; United SUtes, 1983-1986 
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Orthopedic impairment in lower extremity 
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4.1 • 
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Absence of fingers, toes, feet 
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10.3 * 


11 
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12.3 • 


15 


R.2 * 
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Oslcx)arlhritis/ other arthropathies 
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11.2 • 
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Other visual impairment /eye disorders 


656 


10.3 




58 • 




1.4 • 


5 



* Figure has low statistical reliabQily or precision (relative standard error exceeds 30 percent). 

t Valve disorders (6%), congenital disorders (70%), all other and iH-defined heart conditions (24%). 

§ Kankmg includes only the five conditions with the highest risk due to low statistical reliability of estimates. 

Source: National I lealth Interview Survey, 1983-1986. Data are estimates (annual averages) based on household intemevv> ot the civilian 
non i nsti t u tionalized popula tion . 

Note: ICD and impairment codes arc provided in Appendix B. 



and ranked in terms of highest risk. Results are shown in Table 
C. 

Almost 90 percent of children v/ith mental retardation are 
limited in activity as a result of that condition, which ranks 
first, followed by cerebral palsy. Epilepsy and diabetes are two 
diseases which rank next highest in risk of causing activity 
limitation, although the level of risk is roughly half that of 
mental retardation and cerebral palsy. Other selected 
impairments, which consist mainly of cleft palate and spina 
bifida (64% and 24% of total, respectively), rank next in risk. 
Most of the high risk conditions among children are different 
from those with high risks at all ages. Only three conditions 
with the highest risks of causing activity limitation (mental 
retardation, cerebral palsy, and other heart disease) appear on 
the list of conditions with highest risks for all ages combined. 
Osteomyelitis/bone disorders, which rank eleventh in risk of 
causing activity limitation, are composed solely of osteoporosis 
and other osteochondropathies. These conditions may be 
associated with nutritional deficiencies in childhood. In 
general, these results confirm that the epidemiology of 
disability is very different for children than for adults. 

Among children, conditions with the highest risks of 
causing major activity limitation are generally the same as 
those with the highest risks of causing any activity limitation, 
but their relative risks change. Diabetes and orthopedic 
impairment in an upper extremity drop in relative risk. 
Diabetes and orthopedic impairment in an upjxir extremity limit 
extracurricular activities more than they limit school activity. 
Speech impairments rank more highly in risk of causing 
limitation in school -related activities than in risk of causing 
Imutation in extracurricular activities. More than other 
C(MulitK>ns, mental retardation and speech impan menus hmit 



school-related activities more than they limit extracurrkubr 
activities. 

Risks of conditions causing neexl for help in activities ot 
daily living (ADL) are generally low among children. Cerebral 
palsy ranks first in risk, and about 13 percent of cases cause 
need for help in ADL. Mental retardation ranks next highest, 
followed by osleoaithritis/other arthropathies, epilepsy, and 
other visual impaiments. These estimates of risk have low 
statistical reliability, however, and merely suggest these 
conditions have high risks of causing need for help m ADl 
among children. 

The prevalence of chronic conditions is slighUy higher for 
boys timn giris (17.8 versus 17.2 million). Conditions among 
boys are more likely than those among girls to cause limitation 
in activity (9.7% versus 7.6%, t=3.0, p<.On, or to cause major 
activity litnitation (7.3'^{ versus 4.9%, t=4.0, p<.00l), paral'lel 
tc gender differences for ail ages combined. Risks of 
conditions causing need for help in ADL aie not different by 
gender. No significant gender difTcrences in disability risks for 
specific conditions among children are found, but there is lilile 
statistical power to detect gender differences among children. 

Disability Risks in Midlife 

In this section, risks of disahihty in the working ages arc 
examined. The f<K*us, as shown in Table 2, is on more severe 
disability in this age group, namely, any limitation in woik 
(which includes limitation in the amount or kind of work or 
inability to work), inability to work, and need for assistance in 
basic life aciivities. In the 18-69 age group, 8.6 percent ol ail 
reported chronic conditions cause some work limitation, 5.4 
percent cause inability to work, and 1.'^ porceni t ausi* ru-al lui 
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T«nblc D. Conditions with Highest Risk of Disability and Rank Order; by Type of Disability, Ages 18^9: United Sutes, 1983-1986 















Percent 








PBTC€ttt 
























for Help 






Cottditiotts 


Work 




to 




in Basic Life 






(1.000s) 


Litnitution 


Rank 


Work 


Rank 


Activities 


Rank 


Mental retardation 


520 


75.3 


1 


53.1 


4 


37.4 


2 


Ab^ifMiro of Ictffs^ 


207 


72.9 


2 


54.9 


3 


32.7 


3 


Lung or bronchial cancer 


99 


72.7 


3 


69.9 


1 


17.6 ♦ 


8 


Blind in both eyes ... 


180 


71.9 


4 


58.6 


2 


26.7 


5 


Multiple sclerosis 


155 


58.9 


5 


44.6 


7 


37.5 


1 




157 


58.2 


6 


46.7 


5 


28.0 * 


4 


I'1r^^■»l t^f» r'^l V cic in ovfrorittfi/ 


336 


55.0 


7 


46.6 


6 


22.2 


6 




64 


51.6 


8 


18.0 * 




5.4 * 




Complete pcuralysis in extremity ... 


421 


50.8 


9 


39.8 


8 


21.9 


7 




143 


46.8 


10 


39.6 


9 


11.1 * 


10 




1% 


42.0 


11 


24.1 




9.5 * 


12 


Intervertebral disk disorders 


3,616 


40.7 


12 


19.1 




4.6 




Rhcuniatoid arthritis . 


969 


40.1 


13 


26.5 




9.7 


11 


Other heart disease/disorderst 


2,800 


39.9 


14 


29.2 


12 


4.9 




Other orthopedic impairments . .. . 


247 


39.5 


15 


23.3 




7.9 ♦ 


13 




252 


35.9 




34.7 


10 


2.9 ♦ 






762 


37.0 




30.6 


11 


6.7 * 


15 


Cancer of genitourinary sites 


234 


29.3 




28.3 


13 


1.7 ♦ 






, U99 


38.7 




28.1 


14 


7.0 


14 




U34 


32.5 




28.1 


14 


14.1 


9 



* Figure hab low statistical reliability or precision (relative standard error exceeds 30 percent). 

1 1 loart failure (6.3%), valve disorders (18.8%), congenital disorders (15.8%), all other and ill-defined heart conditions (59.l7o). 

Source: National 1 lealth Interview Survey, 1983-1986. Data arc estimates (annual averages) based on household interviews of the civilian 

non institutionalized population. 

Note: ICD and impairment codes are provided in Appendix B. 



assistance in basic life aciivitics. In terms of major condition 
groups, impairments have the highest risks of causing work 
limitation or need for assistance in basic life activities, but 
circulatory conditions have the highest risks of causing 
inability to work. 

Specific conditions with the highest risks of disability in 
this age group are shown in Table D. Mental retardation 
exhibits the highest risk of causing work limitation as it docs 
for causing activity limitation among children. Only three 
other conditions with high risks of causing activity limitation 
among children appear on the list of conditions with high risks 
of causing work limitation among working-aged persons: 
cerebral palsy, other heart disease, and epilepsy. Conditions 
with the highest risks of work limitation are the same as those 
with the highest risks of major activity limitation for all ages 
combined, and only absence of ann(s) or hand(s) and other 
orthopedic impairments rank differently.^ 



^ Absence of arm(s) or hand(s) ranks eighth in risk of work 
hmilalion, though it ranks thirteenth in risk of major activity limitation 
at all ages. Other orthopedic impairments (otlicr than of tl\c back or an 
c.xlremity) ranks fifteenth in risk of work limitation, but rank5 eighth 
in risk of major activity limitation at all ages. Upon further 
examination, it was found that persons with other orthopedic 
impainncnls arc somewhat younger than persons with absence of 
ami(s) or hand(s) (mean ages arc 44.9 versus 55.4 years), but that 
persons with such absence had a longer duration with the impairment 
(91^>c versus 48% with duration more than 5 years). This may mean 
iJiat ixirsons wiiJi absence of anTi(s) or hand(s) experience more 
difnculiy working as they grow older, compared to persons with other 
(irlhopcdic impairments. However, the latter category includes 
pcr?;on'i with other ortho^x:dic impairmenu caused by injury that are 



Several diseases emerge with relatively high risks of 
causing inability to work: pneumoconiosis and asbestosis, 
epilepsy, cancer of genitourinary sites, emphysema, and 
cerebrovascular disease. In terms of major condition 
categories, impairments arc second to circulatory conditions in 
risk of causing inability to work. Of the fifteen conditions with 
the highest risks of causing inability to work, nine are diseases. 
Lung cancer is the top-ranked condition causing inability to 
work. Absence of arm(s) or hand(s) and intervertebral disk 
disorders have risks of causing limitation in the amount and/or 
kind of work that exceed risks of causing inability to work. 
These impairments are more likely to cause changes in jobs or 
reduction of hours, but are less likely to prevent work. 

Chronic diseases also rank highly in risks of causing need 
for assistance in basic life activities. Of the fifteen conditions 
with the highest risks of causing need for assistance in basic 
life activities, seven are chronic diseases. Multiple sclerosis 
has the highest risk of causing need for assistance in basic life 
activities, consistent with results for all ag'^s. Mental 
retardation ranks second in risk of causing need for assistance 
in basic life activities in the 18-69 age group, but ranks ninth 
for all ages combined. Cerebral palsy ranks eighth in risk of 
causing need for help in basic life activities at all ages 
combined but ranks fourth among persons aged 18-69. This 
pattern probably results from the different definition of basic 
life activities which for adults includes both ADL and lADL, 



not classifiable to the back or the extremities, such as injuries to the 
neck and Crunk. Such injuries tnay be more common among young 
adults, and though they may result in severe limitations, they arc 
perhaps minor compared to absence of arm(s) or hand(s). 
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but for children only includes ADL. This would also explain ratio is defined here as the ratio of the risk of disability for ages 

why, for all ages combined, mental retardation and cerebral 45-69 to ages 18-44. Respiratory conditions have the highest 

palsy rank lower for assistance in basic life activities than they age ratios: 4.4 for any work limitation, 12.0 for inability to 

do for limitation in other activities. work, and 9.0 for need for assistance in basic life activities. 

Chronic diseases are often associated with gradual They are followed by circulatory, miscellaneous, skin and 

physiological decrements occurring over an extended period of musculoskeletal, and digestive conditions. Impairments have 

time. Therefore, risks of disability for chronic diseases are the lowest age ratios of disability: 1.2 for any work limitation, 

expected to increase with age. Risks of disability from 1.8 for inability to work, and 1.7 for need for assismncc in 

impairments may also vary with age, in part because the factors basic life activities. These daui present an interesting contrast: 

that precipitate them change with age and have different on average, impairments have the highest risks of disability but 

implications for risk of disability. Based on analysis of do not change much with age while rcspirator>' conditions have 

impairment etiology codes in the NHIS, 20.9 percent of the lov/cst risks of disability but change the most with age. As 

impairments among children (under 18 years) have congenital a result of the higher rate at which circulatory conditions 

mvolvement and 8.6 percent are due to injury. A small increase with age, they exceed impairments in risk of causing 

percentage have involvement of selected diseases (see footnote work disability at ages 45-69. 

9). Impairments with congenital involvement have higher risks The list of conditions with the highest risks of causing 

of causing activity limitation than those due to injuries in disability changes with age (Table E). Mental retardation has 

children (35.5% versus 21.2%). About 34.9 percent of the greatest risk of causing work limitation at ages 18-44 and is 

impairments among persons aged 18-44 involve injuries and second at ages 45-69, and the level of risk does not change 

only 9.1 percent are congenital. Impairments with congenital substantially. Blindness in both eyes has the greatest risk of 

involvement are slightly more disabling than those due to causing work limitation at ages 45-69, moving up from fourth 

injuries at ages 18-44 (29.3% versus 22.4%). Impairments at at ages 18-44, and the level of risk increases by 20 percent. It 

the older ages have more involvement of diseases such as is possible that newly incident cases of blindness at the older 

stroke and diabetes (4.7% at ages 70 and over), which have ages are more disabling than those occurring earlier in life. A 

high risks of causing activity limitation (about 40%) and need general pattern that emerges is that diseases have relatively 

for assistance in basic life activities (about 30%). prominent risks of causing disability at the older working ages. 

Overall, the risk of chronic conditions causing work Of the ten conditions with highest risks of causing work 

limitation is 2.6 times higher at ages 45-69 than at ages 18-44. limitation, among persons aged 18-44, two are diseases while 

Similarly, the risk of inability to work is 4.3 times higher and among persons aged 45-69, six are diseases, 

the risk of need for assistance in basic life activities is 3.3 times Pneumoconiosis/asbestosis is not disabling at ages 1 8-44, but is 

higher at ages 45-69 compared to ages 18-44, The term age ranked sixth highest in risk of causing work limitation at ages 

Tabic E. Conditions with Highest Risk of Work Limitation and Rank Order, by Age: United States, 1983-1986 

A;gfs 18-44 A^i^es 45-69 

Percent Percent 

Number of Causing Number of Causing 

Conditions Work Conditions V/ork Age 

Chronic Condition (1,000$) Limitation Rank (1,000s) Limitation Rank Ratio 

Menial retardation 393 75.9 1 127 73.6 2 1.0 

Complete paralysis in extremity 133 65.8 2 288 43.9 13 0.7 

Partial paralysis in extremity 94 64.0 3 242 51.5 7 0.8 

Blind in both eyes 76 63.2 4 105 78.2 1 1.2 

Cerebral palsy 134 55.7 5 23 * 72.9 * — 1.3 

Multiple sclerosis 72 4S.2 6 82 68.3 5 1.4 

Intervertebral disk disorders 1,659 37.8 7 1,957 43.2 14 11 

Other orthopedic impairments 133 37.6 8 114 41.9 15 11 

Paralysis in other sites (complete/partial) 64 36.9 * 9 132 44.4 11 1.2 

Rheumatoid arthritis 252 34.8 10 716 41.9 15 1.2 

Epilepsy 535 34.0 11 227 44.0 12 1.3 

Ischemic heart disease 370 29.9 12 4,031 31.7 — 1 1 

Deaf in both ears 235 217 13 633 13 7 — 0 6 

Diabetes 884 18.9 14 3,298 31.7 — 1.7 

Orlhopedicimpairmentof upper extremity }^S6 18.1 15 1,135 21.9 1.2 

Absence of leg(s) 59* 71.2* — \AS 73.5 3 l.O 

Lung or bronchial cancer 15* 73.1* — 84 72.7 4 1.0 

Pneumoconiosis/asbestosis 82 0.0 — 169 53.3 6 na 

Other heart diseasc/disorderst 850 16.5 — 1,^51 50 1 8 3.0 

Cancer of genitourinary sites 109 7.1* ~ 12.5 48 8 o 6° 

Cancer of digestive sites 6' 4^.0* ~ 136 46.7 10 10 



• Figure has low statistical reliability or precision (relative standard error cxitxjds 30 percent), 
t Heart failure, valve disorders, congenital disorders, all other and ill-dofim^d heart conditions. 

Source: National I-fealth Inter\'iew Survey, 1983-1986. Data are estimate*; (annual averages) based on household inler\ io\vv ai tlir civih.in 
noainstitutionalizod population. 

Note: ICD and impairment codes are provided in Appendix B. 
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45-69. Cancer emerges with significant risks of work 
limitation al ages 45-69. Cancer of the lung or bronchus, 
genitourinary sites, or digestive sites rank fourth, ninth, and 
tenth in risk of causing work limitation. Lung cancer and 
cancer of digestive sites arc very low in prevalence at ages 18- 
44 and their disability risks are not statistically reliable. The 
risk of genitourinary cancer causing work limitation is 6.9 
times higher at ages 45-69 than at ages 18-44. Pneumoconiosis 
and cancer are conditions characterized by long latency. Risks 
of other heart disease causing work limitation increase much 
more with age than ischemic heart disease (age ratios are 3.0 
and 1.1), which is displaced from the fifteen highest risk 
conditions at ages 45-69. Although the risk of ischemic heart 
disease causing work limitation does not increase, the baseline 
prevalence increases eleven-fold. Other heart disease and 
diabetes increase substantially in prevalence as well as risk, and 
thus, have a large effect on the prevalence of disabling 
conditions at the older working ages. Multiple sclerosis 
increases 40 percent in risk of work limitation, but only moves 
up to fifth since it is displaced by absence of leg(s) and lung 
cancer. 

Some conditions with high risks of causing work limitation 
at all ages drop in rank at the older working ages. Absence of 
arm(s) or hand(s) is not sufficiently prevalent when broken 
down by age to estimate risk reliably, although this condition 
ranked eighth for ages 18-69 combined. At ages 45-69, 
cerebral palsy has very low prevalence, which suggests a low 
rate of survival and precludes reliable estimation of disability 
risk. Paralysis in an extremity, either complete or partial, and 



deafness in both ears, are conditions for which the risk of 
causing work limitation drops at ages 45-69. The prevalence of 
these conditions increases with age and suggests that newly 
incident cases of these conditions are less disabling at the older 
ages. Work limitation risks for intervertebral disk disorders, 
ischemic heart disease, diabetes, and other orthopedic 
impairments increase with age, but not at the same pace as for 
other chronic conditions, and their risks drop relatively at ages 
45-69. 

A similar profile by age is seen for risks of chronic 
conditions causing inability to work (Table F). Diseases arc 
especially prominent in risk of causing inability to work at the 
older working ages. Blindness has the highest risk of causing 
inability to work at ages 18-44. Although the risk of disability 
for blindness increases by 40 percent at ages 45-69, it is 
displaced by lung cancer, the top-ranked condition. Menial 
retardation has the second highest risk of causing inability to 
work in both age groups. Of the fifteen conditions with the 
highest risks of causing inability to work, at ages 45-69, ten are 
diseases whereas only five are diseases at ages 18-44. 
Compared to conditions with high risks of work limitation, 
cmphysem.a and cerebrovascular disease emerge with relatively 
high risks of causing inability to work. 

The risks of diseases causing need for assistance in basic 
life activities also become more prominent at older ages 
compared to impairments, but not quite to the same degree as 
they do for inability to work. Of the fifteen conditions with the 
highest risks of causing need for assistance in basic life 
activities, eight are diseases. Mental retardation ranks first in 



Table F. Conditions with Highest Risk of Causing Inability to Work and Rank Order, by Arc: United States, 1983-1986 

A}^es 18-44 A^es 45-69 

Percent Percent 







Causing 






Causing 








Number of 


Inability 




Number of 


Inability 








Conditions 


to 




Conditions 


to 




Age 


Chronic Condition 


(1,000s) 


Work 


Rank 


(1,000s) 


VJork 


Rank 


Ratio 




76 


48.6 


1 


105 


65,9 


4 


1.4 




393 


48.0 


2 


127 


69.0 


2 


1.4 




134 


46,3 


3 


23 ♦ 


49.2 ♦ 




1.1 




72 


39,8 * 


4 


82 


48,8 


7 


1.2 




133 


38,2 


5 


288 


40.6 


10 


1.1 




94 


37.0 ♦ 


6 


242 


50.3 


6 


1.4 




535 


25.5 


7 


227 


42.8 


9 


1.7 


Other orthopedic impairments 


133 


19.1 * 


8 


114 


28.3 ♦ 




1.5 


Paralysis in other sites (complete/partial) 


64 


16,4 ♦ 


9 


132 


27,8 * 




1.7 




?52 


15,1 ♦ 


10 


716 


30.5 


14 


2.0 




370 


15.0 


u 


4,031 


21,4 




1.4 




235 


13,2 * 


12 


633 


6.4 * 




0.5 




116 


11,6 * 


13 


L283 


29,6 


15 


2.6 




1,659 


11.6 


14 


1,957 


25.4 




2.2 




301 


11.0 ♦ 


15 


428 


12,7 




1.2 




15* 


73.1 * 




84 


69,4 


1 


0.9 




59 ♦ 


23,7 * 




148 


67.3 


3 


2.8 




82 


0,0 




169 


51.5 


5 


na 




109 


7.1 * 




125 


46.8 


8 


6.6 




6 ♦ 


49.0 ♦ 




136 


39.2 


11 


0.8 


Other heart disease/disorderst 


850 


8.3 




L<)51 


38.3 


12 


4.6 




173 


10.7 * 




1,161 


30.8 


13 


2.9 



* Figure has low statistical reliability or precision (relative standard error exceeds 30 percent), 
t Heart failure, valve disorders, congenital disorders, all other and ili-dohned heart a^ndiiions, 

Source: National I leaUh Interview Survey, 1983-1986. Data are estimates (annual averages) based on hou^^ohold intorviows of the civilian 
non institutionalized poptilation 

Note: ICD and Impairment codes are provided in Appendix B. 
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Conditio ns with HiRhest Risk of Causing Need for Assistance in Basic life Activities and Rank Order, by Age; United States, 1983-86 

Aj?gs 18"U Af^es 45-69 

Percent Percent 







w M H- 19 A A 






Causing 










Need for 






ivccu 








Nutnher of 


hielp in 




NufTtber of 


Help in 








Conditions 


Basic Life 




Conditions 






Age 
Ratio 


Chronic Condition 


a,OOOs) 


Activities 


Rank 




rXL Ht/I tJcS 


i\unK 


Menial retardation 




37.9 


1 


127 


36.1 


o 


1 .u 


Com pi 0 to paralysis in extremity 




35.6 


2 


288 




Q 
0 


O A 
U.4 


Corobral palsy 




29.8 * 


3 




17 9* 
l/.Z 




0.6 


Multiple sclerosis 




28.8 * 


4 






i 


1.6 


Taralvsis in other sites (complctc/parlial) 


64 


15.9 * 




1 


O.J 


1 A 

14 


0.4 






8.8 ♦ 


6 


105 


39.7 


9 


A ^ 


I^artial paralvsisin extremity 




7.4 * 


7 




9ft n 


c 


O.o 






5.9 * 


8 


1,283 


7 1 


lo 


1 9 
l.Z 






5 5 ♦ 


9 


997 




1 9 
IZ 


1./ 


Ce robro vascu I a r d i soase 


173 


4.2 * 


lO 


1 lAl 


m A 


Q 
7 


3.7 


Nchemic heart disease 




4.1 * 


] ] 


4 031 






u.y 


Intervertebral disk disorders 


1 659 


3.9 


12 


1 957 


0. 1 




1.3 


Caiu-or of genitourinary sites 




3.5 ♦ 


13 


125 


0.0 




0.0 


Other absence 




3.4 * 


14 


428 


2.4 ♦ 




0.7 


Deaf in both ears 




3.1 * 


15 


633 


1.2 ♦ 




0.4 


Absence of leg(s) 


59 * 


24.7 * 




148 


35.8 


A 


1.4 


Other orthopedic imp^airmenls 


133 


0.0 




114 


17.2 ♦ 


6 


na 


Lunj^ or bronchial cancer 




20.3 * 




84 


17.1 ♦ 


7 


0.8 


Rheumatoid arthritis 




1.5 " 




716 


12.6 


10 


8.4 


Cancer of digestive sites 




0.0 




136 


11.6 * 


11 


na 


C>ther heart disea.se/disordcrst 


850 


1.6 * 




1,951 


6.3 


15 


3.9 



* Figure has low statistical reliability or precision (relative standard error exceeds 30 percent^ 
t I leart failure, valve disorders, congenital disorders, all other and ill-defined heart conditions. 

Source: National 1 Icalth Interview Survey, 1983-1986. Data are estimates (annual averages) based on household interviews of the civUiaii 
nonin^litutionalizod population. 

Note: ICD and impairment codes are provided in Appendix B, 



risk of causing need for assistance in basic life activities at ages 
18-44 whereas multiple sclerosis ranks first at ages 45-69 
(Tabic G). Many conditions have very low risks of causing 
need for a.ssislancc in basic life activities at ages 18-44 and 
have low statistical reliability. Four diseases (lung cancer, 
digcsiivc cancer, rheumatoid arthritis and other heart disease) 
have high risks of causing need for assistance in basic life 
activities at ages 45-69, displacing several conditions with 
relatively high risks at ages 18-44. 

Disability risks of chronic conditions in the working ages 
are presented for men in Table 3 and for women in Table 4. In 
the working ages, women report 38 percent more conditions 
than men. However, men report 27 percent more impairments 
than women. In general, chronic conditions among men have 
32 percent higher risk of causing limitation in work than those 
among women (10.0% versus 7.6%, t=9.5, p<.001) and are 
somewhat more likely to cause inability to work (6.0% versus 
5.0%, t=4.9, p<.001). However, conditions among women are 
20 percent more likely than those among men to cause need for 
assistance in basic life activities (1.4% versus 1.2%, t=2.1, 
p<.05). 

Paralysis in sites other than an extremity, other heart 
disease, cerebrovascular disease, and other respiratory 
conditions have risks of work limitation significantly higher 
among men (range of differences in percentages is 5.6 to 43.2, 
t- values 2.4 to 3.6, p<.05 to p<.001). Orthopedic impaimient 
in an upper extremity, other visual impairments/retinal 
disorders, and hypertension have risks of work limitation 



significantly higher among women (range of differences in 
percentages is 2.9 to 8.7. t-values 2.2 to 3.1, p<.05 to p<.01). 
Other respiratory conditions are the only conditions with 
significantly higher risk of causing inability to work among 
men (7.0% versus 2.1%, t=3.4, p<.001), but orthopedic 
im.pairment in an upper extremity, other visual impairments 
/retinal disorders, and hypertension have risks of causing 
inability to work significantly higher among women (range of 
differences in percentages is 2.9 to 6.4, t-values 2.2 to 3.7, 
p<.05 to p<.001). Gender differences in work disability go in 
both directions. 

Intervertebral disk disorders, orthopedic impairment in a 
lower extremity, ischemic heart disease, hypertension, diabetes, 
and epilepsy have significantly higher risks of causing need for 
assistance in basic life activities among women (range of 
differences in percentages is 0.7 to 11,9. t-values 2.0 to 2.9, 
p<.05 to p<.Ol) and risks are lower for males for most 
conditions. No condition has significantly higher risk of 
causing need for assistance in basic life activities among men 
than women. 

Gender differences at ages 45-69 are similar to those for 
ages 18-69. Though some significant gender differences in 
risks of specific conditions causing work limitation at ages 45- 
69 are found, risks in general are quite similar by gender. Most 
conditions have somewhat lower risks of causing need for 
assistance in basic life activities among men than women, and 
four are significantly lower (intervertebral disk disorders, 
bursitis, ischemic heart disease, hypertension, (range of 
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differences in percentages is 0.9 to 5.5, t-values 2.1 lo 2,7, 
p<.05 to p<.Ol). At ages 45-69, no condition has significantly 
higher risk of causing need for assistance in basic life activities 
among men than women. 

In the working ages, although women report more 
conditions than men, risks of conditions causing work 
disability are similar by gender, but risks of causing need for 
help in basic life activities are generally somewhat higher for 
women. 

Disability Risks in Late Life 

Overall, 16.6 percent of chronic conditions among persons 
aged 65 and over cause some activity limitation, while 6.9 
percent cause need for assistance in basic life activities (lADL 
and ADL) and 2.7 percent in ADL only (Table 5). When 
condilions do cause activity limitation, they are somewhat 
more likely to cause need for assistance in basic life activities 
in the elderly population than they are in the nonelderly 
population. Of chronic conditions that cause activity 
limitation, for all ages combined, about 22 percent cause 
assistance to be needed in basic life activities, whereas the 
figure is 42 percent for persons aged 65 and over. 

In terms of major condition groups, circulatory conditions 
have the highest risk of causing activity limitation among 
elderly persons, as they do for risks of causing work disability 
in the older working ages. They are followed by skin and 
musculoskeletal conditions, miscellaneous conditions, 
impairments, respiratory conditions, and digestive conditions. 
Circulatory conditions are also highest in risk of causing need 
for assistance in basic life activities, but impairments are a very 
close second, followed by miscellaneous, skin and 
musculoskeletal, respiratory, and digestive conditions. 



Conditions with the highest risk of causing activity 
limitation among the elderly population are shown in Table H. 
Mental retardation, multiple sclerosis, absence of ann(s) or 
hand(s), and cerebral palsy, all conditions with high risk of 
causing disability in the nonelderly population, are reported so 
infrequently in the elderly population that the baseline 
prevalence is too low to estimate risk reliably. Most of the 
chronic conditions with highest risks of causing activity 
limitation or assistance needs in basic life activities in the 
elderly population are those that appear on the list of conditions 
with high risks of causing disability at all ages, but their 
relative risks change, and some additional conditions emerge. 

With respect to specific chronic conditions, chronic 
diseases rank prominently with impairments in risk of disability 
among the elderly. Of the fifteen conditions with highest risk 
of activity limitation, seven are diseases. With respect to need 
for assistance in basic life activities, eight are diseases. 
Absence of one or both legs ranks highest in risk of causing 
activity limitation and in risk of causing need for assistance in 
basic life activities. Compared to conditions with high risks of 
causing disability at all ages, rheumatoid arthritis moves up 
considerably in relative risk among the elderiy, from tenth to 
third in terms of risk of activity limitation and from eleventh to 
seventh in terms of need for assistance in basic life activities. 
Other heart disease also moves up in rank from thirteenth to 
seventh in terms of risk of causing activity limitation and from 
fourteenth to tenth in terms of causing need for assistance in 
basic life activities. Cancer of genitourinary sites (mainly 
prostate cancer in males), orthopedic impairments in a lower 
extremity, epilepsy, and diabetes emerge as conditions with 
relatively high risks of causing need for assistance in basic life 
activities among elderly persons. Risks of chronic conditions 
causing need for assistance in activities of daily living are not 



Tabic H. Conditions with Highest Risk of Disability and Rank Order, by Type of Disability, Arcs 65 and Older: United Statin, 1983-1986 
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Percent Causing Need 





Number of 
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for Help 






Conditions 
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in Basic Life 




Chronic Condition 


a,OOOs) 


Limitation 


Rank 


Activities 


Rank 


Absence of lcg(s) 


123 


85.6 


1 


58.6 


1 


Lung or bronchial cancer 


115 


73.9 


2 


44.9 


3 


Rlieumatoid arthritis 


368 


63.6 


3 


30.4 


7 




207 


63.5 


4 


54.1 


2 


Partial paralysis in extremity 


289 


63.0 


5 


40.2 


4 




66 


63.0 


6 


33.5 * 


5 




2,203 


54.5 


7 


24.0 


10 




82 


52.3 


8 


26.1 * 


9 




175 


51.5 


9 


6.3 * 






235 


47.5 


10 


317 


6 


Cancer of genitourinary sites 


93 


45.3 


11 


23.4 * 


11 




1,116 


45.1 


12 


12.4 




Intervertebral disk disorders 


669 


41.1 


13 


9.6 






2,572 


38.0 


14 


17.5 


14 


Cerebrovascular disease 


1,631 


37.6 


15 


28.5 


8 


Cancer of digestive sites 


124 


36.6 




22.5* 


12 


Orthopedic impairment in lower extremity 


2,133 


35 7 




18.2 


13 




104 


32.2 * 




16.0 * 


IS 




* Figure lias low statistical reliability or precision (relative standard error exceeds 30 percent). 

t I leart failure (16%), valve disorders (11%), conj;enital disorders (5%), all other and ill-defined heart conditions (68%) 

S(^urce-. Nati(^nal I Icalth Interview Survov. 1983 1<)S6 Data are estimatt>s (annual averages) based on household interviews of the civilian 

rioninslitutionali/ed f><)pulation 

Note icn and impairment ctxic^ are prt>vidcN.i in Appendix B. 
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ranked because tlie estimates have low statistical reliability. 
However, paralysis of any kind, blindness, lung cancer, 
genitourinary cancer, and cerebrovascular disease have the 
highest risks of causing need for assistance in activities of daily 
living (Table 5). 

The need for assistance in basic life activities is the only 
measure of disability based on a uniform set of activities for all 
adult ages. Thus, risks of conditions causing such need can be 
compared by age for young adults and elderly persons. The 
term age ratio is defined here as the ratio of the risk a condition 
causes need for assistance in basic life activities at ages 65 and 
over relative to its risk at ages 18-44. In terms of major 
condition groups, respiratory conditions have the largest age 
ratio, followed by digestive, circulatory, miscellaneous, and 
skin and musculoskeletal conditions, and impairments. These 
results are very similar to those found for age increases in risks 
of conditions causing disability among the working age 
population. Mental retardation, cerebral palsy, and multiple 
sclerosis are conditions prevalent at ages 18-44 that have 
relatively high risks but disappear in prevalence at ages 65 and 
o^er. 

Of conditions that are prevalent throughout the lifespan, 
some change little in risk, while others become more innocuous 
or more pernicious with age. Considering conditions that are 
prevalent with some statistical reliability at both age groups 
and that rank in the top fifteen in risk of causing need for 
assistance in basic life activities, those with the highest age 
ratios in risk include orthopedic impairment in a lower 
extremity (22.8), followed by rheumatoid arthritis (20.3), other 
heart disease (15.0), diabetes (9.7), cerebrovascular disease 
(6.8)» cancer of genitourinary sites (6.7), blindness in both eyes 
(6.1), and partial paralysis in an extremity (5.4), It is clear that 
risks of conditions causing need for assistance in basic life 
activities increase substantially over the lifespan. Although 
conditions with the highest rates of increase include diseases 
and impairments, the latter have considerable disease 
involvement at the older ages.^ Other orthopedic impairments 
have zero risk at ages 18-44, but rank fifth at ages 65 and over. 
Ischemic heart disease, and other absence have risks essentially 
the same at both age groups, while deafness declines in risk. 

Elderly women report 69 percent more chronic conditions 
than elderly men. Unlike in the working ages, elderly women 
report more impairments than men. Part, but not all, of the 
gender difference in prevalence is due to elderly women 
outnumbering elderly men by roughly 42 percent, based on 
NHIS data for 1987 (Schocnbom and Marano, 1988). Overall, 
the risk of conditions causing activity limitation is the same for 
elderly men and women (16.4% versus 17.0%, t=l.l). 
Osteoarthritis, osicomyelilis/bone disorders, impairments in an 
upper extremity, diabetes, and anemias are significantly less 
likely to cause activity limitation among men than women 
(range of differences in percentages is 5.6 to 18.7, range of t- 
values is 2.1 to 3.0, p<.05 to p<.01). Blindness is significantly 
more likely to cause activity limitation among elderly men 
(78.8 versus 45.7, t=2.2, p<.05). 



^ Analysis of NHIS impairment etiology codes indicates that the 
involvement of stroke, neoplasms, diabetes, and eye diseases increase 
throughout the lifespan, from 7.1% among children under age 18 to 
16.4% at ages 85 and older. A variety of other diseases such as 
arthritis arc involved in the etiology of sonic impairments, hui arc ni)t 
identified separately in the NHIS. 



The risk of conditions causing need for help in basic life 
activities is significantly lower among elderly men than women 
(5.6% versus 7.8%, t=6.0, p<.00l). Ten conditions have risks 
of causing need for assistance in basic life activities that are 
significantly lower among elderly men than elderly women 
(range of differences in percentages is 2.2 lo 34.7, range of t- 
values is 2.0 to 4.0, p<.05 to p<.00l). No condition has 
significantly higher risk of causing need for assistance in basic 
life activities among men. Conditions among elderly males are 
generally less likely to cause need for help in basic life 
activities compared to those among elderly females. Gender 
differences in risks of conditions causing need for help in basic 
life activities among the elderly may be sensitive to age 
differences, but conditions among males also have !ower risks 
than females in the working-aged population. Thus, conditions 
have lower risks of causing need for help in basic life activities 
among males, independent of age. 

Multivariate Analysis 

Above, risks of chronic conditions causing disability were 
based on crude estimates. However, such crude estimates 
subsume differences in the characteristics of populations with 
specific conditions. Populations with specific conditions vary 
by age, gender, race, ethnicity, educational attainment, social 
support, duration of the condition, and other factors that arc 
associated with disability risk. The purpose of this section is to 
provide estimates of risks of chronic conditions causing 
disability adjusted for population characteristics and to 
compare them with crude estimates of risks. 

Adjustment for compositional factors is a problem 
commonly encountered in epidemiologic analysis and has its 
classic resolution by the method of direct standardization. In 
this approach, risks are estimated for various categories of 
compositional variables and weighted according to a standard 
population distribution to obtain a summary adjusted risk 
value. Direct standardization is a method, in effect, that 
renders the populations similar with respect to factors that 
affect an outcome variable of interest. 

When populations differ with respect to many variables 
that affect an outcome variable, direct standardization is not 
feasible and multivariate adjustment is preferred. Because the 
outcome variables in the present study are binary (whether a 
condition causes a particular disability or not), have low mean 
values (under 20 percent), and certain compositional variables 
(age and education) are measured continuously, the method of 
logistic regression is appropriate (Hanushek and Jackson, 
197-7) 10 ^j^j^ logistic regression, the effects of several 
variables can be adjusted simultaneously using a functional 
form appropriate for measuring variation among chronic 
conditions in disability risks. The model employed is 

where D is an indicator variable of whether or not a condition 
causes disability, Xi is a vector of t condition iind compositional 
variables, and bi represents the estimated effects 
(nonstandardizcd regression parameters) of each variable on 

Models wcio c.slimalcd using I'KCK' IXKJjST in SAS w,iUi 
standard <lcfauU'i. 
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the risk of disability, contxolling for the effects of all other 
variables. Parameters of the model were estimated by 
maximum likelihood, which is an iterative method of model 
estimation. 

Adjustment of all of the 62 conditions for which estimates 
of risk are provided in Tables 1 through 5 would be intractable 
both in estimation and presentation. Instead, each of the fifteen 
conditions with highest cnide risk is examined relative to all 
other conditions combined. Indicator variables (1 if condition 
is present in a particular case, 0 otherwise) were created for 
each of the fifteen conditions with highest crude risk and are 
included in a logistic regression model. The intercept term 
measures the risk of disability for all conditions other than the 
fifteen conditions defined by the indicator variables. 
Compositional variables include indicator variables for gender, 
race, etlmicity, and marital status, and continuous variables for 
age and years of education attained. These factors have been 
widely demonstrated to influence disability prevalence rates 
(Habcr, 1971; Nagi, 1976). Because disability assessment may 
differ between self and proxy respondents, an additional 
indicator variable was introduced to compare persons who 
respond for themselves with persons for whom others respond. 
Proxy responses are mandatory for children under age 19, 
except if married. Any adult may respond for other related 
household members who are not at home or for persons at 
home who are unable to respond for themselves at the time of 
the visit (NCHS, 1987b). Since disability risks in general 
increase with time after the onset of a condition, additional 
indicator variables were introduced to control for differences in 
duration among conditions. 

It is assumed that observations are drawn from a simple 
random sample. This assumption is not fully met by the NHIS, 
in which a stratified cluster sample design is used. The impact 
is that estimated standard errors are usually lower than they 
would be if the sample design were taken into account. This 
problem docs not affect the estimated model parameters bt- 
Analyses of complex data in which the sample design is taken 
into account show that the true standard error is most often in 
the range of 1.3 to 2.0 times higher than standard errors based 
on an assumption of simple random sampling (see, for 
example, Lepkowski, Landis, Parsons, & Stehouwer, 1988). 
However, when estimated effects are highly significant, the 
impact of the sample design is negligible. A constraint in this 
analysis is that the sample design of the NHIS changed in 1985 
and standard errors incorporating the sample design cannot be 
estimated for all four years of data combined. Therefore, 
regression analysis is pxirformed assuming the sample is 
randomly selected. Significance of estimates that are 
moderately significant (p<.05 to p<.01) may be affected by the 
sample design. 

The condition indicator variables measure the risk of 
disability for each of the fifteen high-risk conditions relative to 
all other conditions independent of all compositional variables. 
The unit of analysis is actually the condition and whether or not 
it causes disability; the characteristics of the person are 
contextual. Models were estimated separately for risk of any 
activity limitation (all ages), inability to work (ages 18-69), and 
need for assistance in basic life activitie^s (ages 5 and over). 

Rcsull<5 from a logistic regression analysis of the risks of 
activity limitation for specific chronic conditions are presented 
in Table I for all ages combined. After an initial model was 
estimated, tcnns that were not significant at the p<.05 level 
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were eliminated, and only the final model is presented. 
Considering the compositional variables first, the effect of age 
is nonlinear, as shown by the significant parameters for age and 
age squared. Risk of activity limitation increases quickly with 
age through midlife, then tends to flatten at the oldest ages. 
Educational attainment also exhibits a nonlinear effect, but the 
greatest reduction in risk of activity limitation is at the highest 
years of education. Education of the family head was 
substituted for children under age 18, assuming an effect of 
parents' educational attainment on children's health. For 
indicator variables, the comparison group is indicated within 
braces {}. Chronic conditions have lower risks of activity 
limitation among women than among men, as was shown 
above with crude estimates. Chronic conditions among whites 
have the lowest risk of activity limitation and those among 
Hispanics have significantly lower risks of activity limitation 
than those among other racial and ethnic groups. As 
determined by an initial model, chronic conditions among 
Asian and Pacific Islanders are not significantly different in 
risk from those among blacks. Chronic conditions among 
married persons have lower risks of activity limitiUion than 
those among nonmarriedpersons. Risk of activity limitation 
increases with the duration a person has had a condition, 
independent of age. No significant difference is found between 
self- respondents and p>crsons for whom others respond. 

Condition variables and their estimated model parameters 
arc listed by rank order of crude risks of activity limitation as 
shown in Table B, The adjusted risk for each condition is 
determined from the model holding all compositional variables 
at their mean levels (shown in the last column of Table 1). As 
shown in Table I, the adjusted risk differs from the crude risk 
for several conditions. Changes range from a decline of 10.7 
percentage points for emphysema to an increase of 4.4 
percentage points for cerebral palsy. The conditions for which 
risk increases have lower mean age than conditions for which 
risk decreases. That age adjustment has a large influence on 
risk is expected, but conditions vary on many of the factors 
conurolled in the model, and the net effect of adjustment cannot 
be attributed to a single factor. Changes due to adjustment are 
large enough that they affect the rank ordering of conditions. 
For example, cerebral palsy rises from fifth to third in risk of 
activity limitation while lung cancer goes from third to fifth. 

Furthermore, changes occur in the level of risk of the top 
fifteen conditions relative to all other conditions. This is seen 
by comparing the odds ratio estimated from the model to that 
calculated from crude estimates of risk. The ratio of the 
probability that a condition causes disability to the probability 
it does not cause disability is termed the odds that a condition 
causes disability.^ ^ The odds ratio, frequently used in 
epidemiological studies as an indicator of relative risk, in this 
instance measures the odds that a specific condition causes an 
activity limitation relative to the odds for all conditions other 
than the top fifteen identified in the model. Table I shows that 
the adjusted odds ratio is much higher than the cmde odds ratio 
for mental retardation. This results because, for mental 
retardation, the crude risk of activity limitation is somewhat 
less than the adjusted risk, wh^.le for all conditions other lhan 
the top fifteen, the crude risk is somewhat higher than the 
adjusted risk. Cerebral palsy and multiple sclerosis also have 
higher adjusted than crude odds ratios. Thus, relative risks for 



Namely, p/(l -p), where p is ihc risk of disability. 
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Table I, Logistic Regression Model of Risk of Chronic Conditions Causing Activity Limitation, Adjusted Risk, and 

Comparison to Crude Risk, AH Ages 

Adjusted * Adjustedt Crude Crude§ 

Risk Odds Risk Odds Variable 
Variable b Std. Error Chi-Square P (%) Rank Ratio (%) Ratio Means 



Inlorcopl -2.46832 0.08266 

Condition variables 

Monlal retardation 4.13115 0.16221 

Absence of lcg(s) 3.68962 0.31537 

Lung or bronchial cancer 3.21541 0.32573 

Multiple sclerosis 3.35908 0.33557 

Cerebral palsy 3.37588 0.26743 

Blind in both eyes 2.65706 0.21784 

Partial paralysis in extremity 2.44891 0.17216 

Other orthopedic impairments 2.64731 0,23399 

Complete paralysis in extremity 2.15131 0.16478 

Rheumatoid arthritis 2.21822 0.11603 

Intervertebral disk disorders 2.23106 0.06530 

Paralysis in other sites 2.03350 0.25921 

Other heart disease/disorders** 1.89713 0.06084 

Cancer of digestive sites 1 .86697 0.26633 

Emphysema 1.61209 0.08991 

Compositional variables 

Age in years 0.02916 0.00258 

Age in years squared -0.00014 0.00003 

Female {male} -0.17405 0.02168 

White {non- while, non-I lispanic, unknov/n) -0.37726 0.02948 

I lispanic (non-white, non-I lispanic, unknown). .-0.15463 0.05643 

Education in years -0.02618 0.00986 

Education in years squared -0.00245 0.00050 

Married.. (not married} -0.23189 0.02346 

Onset 1 to 5 years ago {onset < 1 year} 0.39856 0.03796 

Onset >5 years ago (onset < 1 year) 0 44804 0.03533 



906.1 


<.00l 


8.9 






9.9 






648.6 


<.001 


85.9 


1 


62.2 


84,1 


48.1 


0.0031 


136.9 


<.001 


79.7 
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40.0 


83.3 


45.4 


0.0007 


97.5 


<.001 


70.9 
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24.9 


74,8 


27,0 


0 0005 


100.2 


<.001 


73.8 
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28.8 


70.6 


21,9 


0,0004 


159.4 


<.001 


74.1 
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29.3 


69.7 


20.9 


0,0007 


148.8 


<.001 


58.2 


6 


14.3 


64,5 


16.5 


0,0010 


202.3 


<.001 


53.1 


8 


11.6 


59.6 


13.4 


0.0015 


128.0 


<.001 


58.0 
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14.1 


58,7 


12,9 


00008 


170.5 


<.001 


45.7 


11 


8.6 


52,7 


10.1 


0.0016 


365.5 


<.001 


47.4 
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9.2 


51.0 


9.5 


0.0031 


1167.2 


<.001 


47.7 
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9.3 


48.7 


8,6 


0,0101 


61.5 


<.001 


42.8 


12 


76 


478 


8,3 


0,0006 


972.2 


<.001 


39.5 


13 


6.7 


46.9 


8.0 


0.0120 


49.1 


<.001 


38.8 


14 
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45.3 
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0.0006 


321.5 


<.001 


32.9 


15 


5.0 


43.6 


7,0 


0.0053 


128.0 


<.001 
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2756.7200 
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0,5842 
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<.001 






0.7 






0,8368 


7.5 


.006 






0.9 






0.0400 


7.1 


.008 
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11.6619 


24.1 


<.001 






LO 






148.3690 


97.7 


<.001 






0.8 






0,5769 


110.2 


<.001 






L5 






0.2788 


160.9 


<.001 






L6 






0.5722 



Model Chi-Square ^ 7780.5 uith 25 d.f. p<.001 R =0.324 C=0.711 N=10L7Q3 observations 

* AH compositional variables held at mean levels, 
t Equals exp (b). 

§ Equals (p/(l-p)]/lp /(1-p )1 where p is the crude risk for a condition and p' is the crude risk for all except 15 highest risk conditions, 
** 1 leart failure, valve disorders, congenital disorders, all other and ill-defined heart conditions. 



these conditions are underestimated by crude risk data. 
However, for other conditions, adjusted relative risks are 
similar to crude relative risks. Thus, adjustment for population 
characteristics has a small effect on estimates of risk of activity 
limitation for the highest crude risk conditions relative to al! 
conditions. 

Age and education have effects approaching those of the 
highest risk conditions. For example, ihc adjusted odds ratio 
for a condition in a person 80 years of age (compared to an 
infant) is 4.2. A condition in a person with 8 years of 
education has an odds ratio of causing activity limitation 2,4 
times as high as a condition in someone with 18 years of 
education (the latter is the limit of years of education recorded 
in the NHIS). Compared to the high-risk conditions, the effects 
of the compositional variables other than age and education are 
small. However, the effects of the compositional variables are 
additive, and several characteristics (i.e., non-married black 
males) can have a large effect on the risk of activity limitation. 

A separate logistic regression analysis was undertaken to 
estimate risks of specific chronic conditions causing inability to 
work among persons aged 18-69. Results are shown in Table 
J. Considering first the compositional variables, the effect of 
age is linear (age in years squared was not significant), but the 
effect of education is not. Tlie risk of inability to work declines 
faster a,s education level increases. Age and education have 



highly significant effects. As was shown with crude estimates, 
conditions have somewhat lower risk of causing inability to 
work among women than among men. Conditions also have 
lower risks of causing inability to work among whites. Native 
Americans, and Hispanics than among other racial and ethnic 
groups. Conditions among married persons have lower risk of 
inability to work than among unmarried persons. Risk of 
inability to work increases with the duration of a condition 
independent of the person's age. 

The risk of a condition causing inability to work is 
significantly higher for persons who respond for themselves 
than for persons for whom others respond. At first glance, this 
result might seem to indicate differences in self versus proxy 
assessment of ability to work. But it may indicate that persons 
who are not available to respond for themselves are more likely 
to be working. Degree of impairment in physical functioning 
and other factors could not be controlled in the model and 
prevents interpreting this result as a difference in assessment. 

As with activity limitation, some change occurs in the 
ranking of risks when adjustment is made for population 
composition. For two conditions, the adjusted risk:^ are greater 
than the crude risks: multiple sclerosis, which moves up from 
seventh to third in rank, and cerebral palsy, which moves from 
fifth to fourth. All the other top fifteen conditions have lower 
adjusted than crude risks. The largest reductions are observed 
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for cancer of digestive sites, pneumoconiosis, other heart 
disease, cerebrovascular disease, and emphysema. In addition, 
the risk for all conditions other Uian the fifteen included in the 
model declines from 4.5 to 2.9 percent after adjustment. The 
odds ratios for cerebral palsy, multiple sclerosis, and blindness 
are considerably higher based on the logistic model than when 
based on crude data, signifying that crude estimates understate 
their risks relative to other conditions. The odds ratios for 
cancer of digestive sites, pneumoconiosis, other heart diseases, 
cerebrovascular disease, and emphysema decline. It appears 
this result is due to the concentration of these conditions at the 
older working ages. 

Adjustment for population composition has more of an 
impact on inability to work than on activity limitation. The 
greater prominence of diseases with high risk of causing 
inability to work, especially at the older working ages, seems 
the most likely reason. As for the previous model of risk of 
activity limitation at all ages, age and education have strong 
effects while the effects of other variables are smaller. 

Several models of the risks of chronic conditions causing 
need for assistance in basic life activities were estimated but 
did not converge. The failure of the models to converge is 
most likely due to the limited dispersion of the condition 
variables which renders a solution difficult (Freeman, 1987). 
The above results suggest that adjustment would have some 



impact on risks of conditions causing need for assistance in 
basic life activities. Alternative qualitative methods requiring 
categorization of age and education should be explored. 

As mentioned above, standardization is a method of 
adjustment for compositional variables. Standardization is 
appropriate when the adjustment result does not depend on the 
choice of a standard distribution (Little & Pullum, 1979). The 
adjusted risk estimates presented in this analysis would be 
independent of choice of population distribution if there were 
no interactions between the condition indicator variables and 
the compositional variables in their effect on disability risk. If 
interaction effects are not present in these data, the adjusted 
risk of disability for specified conditions would be equivalent 
to the directly standardized risk based on a completely 
stratified table (Wilcosky & Chambless, 1985), 

Consideration was given to estimating interaction effects. 
However, certain high-risk conditions are so low in prevalence 
that their interaction with other variables cannot be estimated 
reliably. An exploration of interactions between conditions and 
age in a model of inability to work was carried out using 
ordinary least squares regression. Loss of significance for both 
main and interactive effects for several low prevalence 
conditions resulted, which can be attributed to high collinearity 
between the indicator and indicator-age interaction variables. 
For some conditions, significant interaction effects with age 



Table J. Logistic Regression Model of Risk of Chronic Conditions Causing Inability to Work, Adjusted Risk, and Comparison to 



Crude Risk, Ages 18-69 
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<.001 


12.7 


14 


4.9 


28.1 


8.3 


O.00t7 


Emphysema 


1.5094 


0.1259 


143.7 


<.001 


11.9 


15 


4.5 


28.1 


8.3 


0.0(>t9 


Compositional variables 
























0.0462 


0.0015 


992.9 


<.001 






1.0 






45.1339 


Female {male} 


-0.2575 


0.0369 


48.7 


<.001 






0.8 






0.5798 


White {black, Asian, unknown} 


-0.5800 


0.0456 


162.0 


<.001 






06 






0.8332 


Native American {black, Asian, unknown} 


-0.4526 


0.2127 


4.5 


.033 






0.6 






0.0065 


I lispanic {black, Asian, unknown} 


-0.2903 


0.0900 


10.4 


.001 






0.7 






0.0409 




-0.0073 


0.0003 


681.5 


<.001 






1.0 






154.1750 


Married (not married} 


-0.3012 


0.0379 


63.2 


<.001 






0.7 






0.6808 


Self -respondent (proxy respondent} 


0.3957 


0.0498 


63.2 


<.001 






1.5 






0.7722 


Onset 1 to 5 years ago (onset < 1 year} 


0.2170 


0.0651 


11.1 


<.001 






1.2 






0.2684 


Onset >5 years ago (onset < 1 year} 


0.3473 


0.0595 


34.1 


<.001 






1.4 






0.5880 


Model Chi-Square = 53b8.6 with 25 d.f. p<.001 




R = 0.417 


C=0.804 




N=73,685 observations 









• All compositional variables held at mean levels 
t Equals exp (b) 

§ Equals [p/(l p)l/lp7(lp*)] wiicrcp is the audc risk for a condition and pis the crude risk for all c\cop\ 15 highest risk conditions, 
i loart failure, valvo disorders, wngenitai disorders, all other and ill-dcfined heart conditions 
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were observed, as would be expected based on the analysis of 
crude risks by age presented above. However, estimation of 
interaction effects for all compositional variables using logistic 
regression is simply not feasible with these data. Thus, the 
results of adjustment may dej)end on the method of adjustment 
used and is an issue that should be further explored. 

Discussion 

This study describes changes across the lifespan in risks of 
specific chronic conditions causing disability in the 
noninstitutional United States population. As Habcr (1971) 
concluded, most chronic conditions have low risks of causing 
disability. About half of persons aged 18-64 have a chronic 
condition (Lando, Cutler & Gambler, 1982), while only 15 
percent of the working-age population have a limitation in 
activity (LaPlante, 1988) and about 10 percent have a limitation 
in wc«"k (Benneficld & McNeil, 1989). Among elderly persons, 
at least 80 percent have a chronic condition (Guralnik et al., 
1989), while roughly 40 percent of the elderly population have 
some activity limitation and about 17 percent need assistance in 
basic life activities. It is a simple fact that most persons with 
chronic conditions are not limited in activity, nor do most 
conditions cause disability. 

This study shows that the risk of a chronic condition 
causing activity limitation is inversely related to the prevalence 
of the condition. A few relatively rare conditions have very 
high risks of disability, while other, more common, conditions 
have moderate to low risks of disability. This empirical 
generalization describes how it is that persons with disabilities 
have such a variety of conditions that cause their disabilities. 

Impairments generally have higher risks than diseases of 
causing disability at most ages. Conditions with the highest 
risks of causing disability are different for children and adults. 
Impairments (mcnUl retardation and cerebral palsy) and 
diseases (epilepsy and diabetes) have the highest risks of 
disability among children. Severe physical impairments, such 
as absence of a leg, have relatively high risks of disability at all 
adult ages, while the relative risk for some conditions, such as 
rheumatoid arthritis, increases with age. While physical and 
mental impairments arc highest in risk in the working ages, 
several diseases have relatively high risks of disability 
including lung cancer, multiple sclerosis, digestive cancer, 
rheumatoid arthritis, pneumoconiosis and asbcstosis, 
genitourinary cancer, epilepsy, emphysema, and 
cerebrovascular disease. With the exception of multiple 
sclerosis, these diseases also have relatively high risk of 
causing disability among the elderly. 

Populations with various health conditions often differ in 
demographic and social characteristics that affect disability 
risks. Adjustment is a way of comparing disability risks by 
standardizing these characteristics across conditions. Such 
adjusted risks reflect characteristics that are more intrinsic to 
conditions since the effects of social and demographic factors 
are held constant. Age, gender, educational attainment, race, 
ethnicity, marital status, and duration with a condition were 
found to significantly predict the risk of conditions causing 
disability. Adjustment for these factors changes the rimking of 
conditions with highest risks. Estimates of relative risks of 
conditions causing activity limitation arc higher than 
unadjusted (crude) estimates for mental retardation, cerebral 
palsy, and multiple sclerosis, but adjusted and crude cstimaics 



are similar for otlier high-risk conditions. Estimates of relative 
risks of conditions causing inability to work are higher for 
cerebral palsy, multiple sclerosis, and blindness, and lower for 
cancer of digestive sites, pneumoconiosis, other heart disease, 
emphysema, and cerebrovascular disease. Adjustment has 
more of an impact on inability to work than activity limitation, 
which may reflect the greater prominence of diseases with high 
risks of causing inability to work especially at the older 
working ages. 

That women report chronic conditions more frequently 
than men is well-known (Verbrugge, 1987) but continues to 
generate debate. One argument is that men deny symptoms 
until their conditions become more serious while women are 
presumed more aware of their health and more willing to talk 
about health problems before they become serious. If that 
assertion is true, disability risks should be higher among men 
than women, especially for conditions reported relatively more 
often by women. The present analysis shows that conditions 
women report result in activity limitation and in work disability 
equally as often as they do for men. However, risks of causing 
need for assistance in basic life activities are somewhat lower 
among men. One explanation for this result is that males may 
be generally more resistant to help in basic life activities 
compared to females. If females have more impairing 
conditions, that may also account for tliis differcncc. However, 
if the latter is true, it must be concluded that females arc more 
able than men to adapt activity to their impairments, since risks 
of activity limitation of conditions among females are the same 
as those among males. No relationship is apparent between 
gender differences in disability risk and gender differences in 
prevalence ot specific conditions. Thus, it appears that greater 
prevalence of conditions among women is associated with 
equal, not greater, risk of disability. A truer test of gender 
differences would hold constant the degree of impainuent of 
functioning in physical activity and the demands of expected 
roles, but tliis is not possible with tlic NHIS data. 

As mentioned earlier, only chronic condition categories 
recommended by NCHS for estimating prevalence from the 
NHIS v/ere used to estimate disability risks (NCHS, 1987a). 
These categories are for the most part identical to the 
conditions specifically named on the checklists used in the 
NHIS. An exception in this analysis was to distinguish 
rheumatoid arthritis from other arthritis. This modification is 
based on more specific information about the name of a 
condition that respondents may recall from having spKjken to a 
medical professional about it. A review of the recommended 
categories was undertaken to determine whether additional 
significant high-risk conditions could be identified in this 
manner. Within each recommended category, conditions were 
further tabulated by detailed ICD codes It was found that a 
few additional conditions with reliable prevalence and 
relatively high risks of causing disability could be identified. 

For all ages combined, two conditions with low prevalence 
and relatively high risks of disability are hypertensive heart 
disease with prevalence of 1 75,0(X) and black lung disease with 
prevalence of 135,()(X). Risks of causing activity limitation, 
major activity limitation, and need for assistance in basic life 
activities for hypxirtensive heart disease are 76.9?r, 65.27r, and 
18.8%; for black lung disease, 66.19, 5l.09f., and 16,7^r. 
Hypertensive heart disease (subsumed under hypertension) 
would rank third in risk of causing activity limitation and 
foutUi in risk of causing major aciivitv hmitaticMi, but tenth m 
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risk of causing need for assistance in basic life activities. Black 
lung disease (subsumed under pneumoconiosis/asbcslosis) 
would rank seventli in risk of causing activity limitation and 
eighth in risk of causing major activity limitation, but eleventli 
in risk of causing need for assistance in basic life activities. 
Severe partial blindness (blind in one eye, visual impairment in 
the other) (subsumed under other visual impairment/retinal 
disorders) with prevalence of 199,(X)0 has risks of causing 
activity limitation, major activity limitation, and need for 
assistance in basic life activities of 37.0%, 30.6%, and 15.3%. 
Severe partial blindness would not rank high in riskK of activity 
limitation, but would rank thirteentli in risk of causing need for 
assistance in basic life activities. Osteoporosis (subsumed 
under osteomyelitis/bone disorders), with prevalence of 1.0 
million, has risks of causing activity limitation, major activity 
limitation, and need for assistance in basic life activities of 
38.4%, 29.0%, and 13.3%. Although the latter estimate is 
relatively high, osteoporosis would not enter into the highest 
ranking conditions at all ages once adjusunents for the 
conditions mentioned above are made.^^ However, 
osteoporosis does have relatively high risks of causing activity 
limitation and causing need for assistance in basic life activities 
in the elderly population. 

Thus, some conditions with high risks of disability are 
currently subsumed under other categories. The lists of 
conditions asked in the NHIS could also be modified by adding 
conditions that occur often as causes of disability, in particular 
the major types of menial illnesses, cognitive diseases, and 
HIV exposure and AIDS. The prevalence of HIV exposure and 
AIDS may be sufficient to estimate statistically reliably from 
the NHIS, and information on their risks of causing disability is 
lacking. 

Mental disorder other than deficiency of intelligence is a 
significant, but often neglected, cause of disability. Based on 
data from the NHIS, mental disorder (which includes mental 
illness and cognitive impairment) is ranked eighth among 
conditions reported as the main cause of activity limitation (3.9 
percent of all) and seventh among all conditions reported as 
main or secondary causes of activity limitation (3.5 percent of 
all) (Table A). Unfortunately, risks of disability from mental 
health conditions cannot be estimated from the NHIS because 
such conditions are only recorded when they are reported to 
cause a disability in an individual. The question of the relative 
risks of mental versus physical conditions causing disability 
necessitates some discussion. 

Only two of the national surveys mentioned above provide 
published data that can be used to estimate risks of disability 
from mental health conditions, and the methodological 
problems are severe. As indicated above, from the 1972 
Survey of Disabled and Nondisablcd Adults, it was estimated 
that 629,000 working-age persons had a mental illness, 79.7 
percent of whom had some work disability. About 3.8 million 
persons were estimated to have **chronic nervous trouble" 
(which includes symptoms with potential of mental illness), of 



Spina bifida can also be separately identified with prevalence of 
85,000. The risk of spina bifida causing activity limitation is 44.2%, 
although this often paralyzing condition would generally be expected 
to have higher risk. Only 27,000 (32 percent) are under age 18. Since 
spina bifida is developmental, a larger percentage would he expected 
to be children. Spina bifida is not asked specifically on Uic NHIS 
checklists, and these results suggest some age bias in Uie voluniary 
reporting nf ihe condition. 



whom 61.3 percent had some work disability. Of the 287,0(X) 
persons estimated to have an alcohol or drug problem, 46.6 
percent had some work disability. However, these mental 
health conditions do not necessarily cause the work disability 
and the estimated risks may be substantially biased upwards if 
other more seriously disabling conditions are present. Some 
degree of bias is expected due to associations of certain 
physical and mental conditions. Mental health conditions, such 
as depression, may result from having a disabling physical 
condition. Mental health conditions (such as anxiety) may also 
precipitate serious physical conditions (such as heart 
conditions). Stewart and associates (1989) found several 
physical health conditions to be significantly associated with 
poorer mental health. 

Although the 1978 Survey of Disability and Work 
provides estimates of mental disorders (8.6 million persons of 
which 58% have a disability), mental retardation is included 
and data have not been published by detailed ICD code (Lando 
et aL, 1982). Furthermore, the 1972 and 1978 surveys did not 
employ standardized assessment procedures and differ in the 
probes used for detecting chronic health conditions.^ ^ 
Ashbaugh et al. (1983) estimate from the 1978 survey that 
about 1.1 million working-aged persons have disabling mental 
illness, but baseline data on mental illness prevalence needed to 
estimate disability risk are unavailable. 

We must turn to sources other than national surveys for 
more accurate information on disability risks of mental health 
conditions. 

The Epidemiologic Catchment Area (ECA) study is a 
state-of-the-art invesligaiion of the epidemiology of mental 
disorders among adults in five geographic areas. In the ECA, 
the NIMH Diagnostic Interview Schedule yields diagnoses of 
mental disorder according to DSM-HI criteria. Using data on 
adults from the Los Angeles site for 1982-1983, Wells, 
Golding, and Bumam (1988) investigated associations between 
chronic physical conditions and mental disorder^'^ and between 
these conditions and activity limitation. The activity limitation 
measure is based on an instrument similar to that used in the 
NHIS and their results can be compared to the results of the 
analysis reported herein. They found that 20.4 percent of the 
sample had a mental disorder lasting 6 or more months and 
32.9 percent had a chronic physical condition. About 7 percent 
had physical and mental conditions, while 54 percent had 
neither. 

After adjustment for differences in age and gender, 22.4 
percent of adulLs with a mental condition and 25.1 percent of 
adults with chronic physical conditions had an activity 
limitation. Of adults with only a mental health condition, 9.8 
percent had an activity limitation, whereas 21.0 percent of 



In both surveys, the probe was simply whellier a person had a 
"mental illness" or a "ner\'cus or emotional problem." Type of 
condition was not distinguished. 

Chronic physical conditions consisted of 15 conditions based on a 
battery of questions from the Nalional Hispanic HcalUi and Nutrition 
Examination Survey (NHHANES). Tliese include emphysema, 
asihma, other chronic lung disease, diabcicj:, heart disease, 
hypertension, arUiritis, amputation, paralysis, birth defect, deafness, 
blindness, cancer, sU'oke, and other neurological conditions. Mental 
di^^order includes schizophrenic, affective, anxiety, sub lance abuse, 
and severe co^.nihve disorders (other than deficiency of intelligence) 
occurring; wiUdn ^ ntouihs of inlorviow. 
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adults with only a chronic physical condition had an activity 
limitation. Of adults with both physical and mental conditions, 
39.7 percent had an activity limitation. Thus, the risk of 
activity limitation is higher for physical than mental conditions, 
and potentially synergistic. 

The age and gender-adjusted risk of activity limitation 
varied by mental condition. The major affective disorders 
ranked highest in risk of activity limitation (31.9%), 
particularly major depression (38.2%). Next were dysthymia 
or depressive neurosis (29.4%), substance abuse (28.1%), 
particularly alcohol (28.6%), and, last, anxiety disorders 
(24.5%). Although adults with schizophrenia had a relatively 
high risk of activity limitation (30%), the estimate is not 
statistically reliable. Other studies suggest that over 50 percent 
of working-age adults with schizophrenia have a work 
limitation (Mohs and Lesser, 1987). Adults with antisocial 
personality or cognitive dysfunction were no more likely than 
adults without mental health conditions to be limited in 
activity, but the number of cases was very small. 

The above estimates were not adjusted for the co-(Kcurring 
chronic physical conditions. In a logistic regression moclel 
controlling for demographic characteristics (i.e., age, gender, 
ethnicity, job status, education, iind marital status), mental and 
physical conditions were significantly and independently 
asscKiated with activity limitation. These results provide 
estimates of disiibilily risk through indirect atu-ibuiion of cause. 
As would be expected from the unadjusted data, the risk of 
activity limitation was smaller for mental than for physical 
health conditions. Furthermore, of affective disorders, anxiety, 
substance abuse, and all other mental health conditions, only 
adults with anxiety and affective disorders had significantly 
higher risks of activity limitation than adults with no 
conditions, controlling for the presence of any physical 
condition. The effecLs of physical and mental conditions were 
found to be additive, liot synergistic. Unfortunately, Wells and 
associates did not provide regression estimates. Therefore, all 
we know is that adulLs with anxiety and affective disorders 
have a significantly higher risk of activity limitation than adults 
with no conditions, independent of their physical conditions, 
but we do not know how much lower risks of activity limitation 
are for mental illness conditions than for physical conditions. 
No comparisons of risk were made between specific mental 
conditions and specific physical conditions. 

A question arises as to the generalizability of the 
population on which the above study was based. Staged 
probability samples were drawn from two catchment areas. 
The resulting sample is disproportionately Mexican-American 
(50 percent). Furthermore, whites were drawn from the 
Venice/Culver City area and are probably higher than average 
social class. Based on NHIS daUi, 17.4 percent of the U.S. 
population 18 years and older have an activity limitation 
(LaPlante, 1988). NHIS data also show that adult Hispanics 
have slightly lower rates of activity limitation than non- 
Hispanics. Approximately 11.7 percent of the Los Angeles 
sample had an activity limitation, a lower estimate compared to 
the NHIS. It appears that risk of activity limitation is 
underestimated in the Los Angeles sample compared to the 
general U.S. population, but this may result from sampling 
error. The racial composition of the Los Angeles ECA sample 
remains a fx)lcnlial source of bia.s since the present analysis of 
NHIS data shows significant differences by race and ethnicity 
m risks of disability for physical conditions. 



Estimates of risks of mental illness conditions causing 
activity limitation from the ECA study can be compared to the 
estimates of risks of physical health conditions from the 
analysis of the NHIS data presented herein. Estimates of risk 
of conditions causing activity limitation from the NHIS are not 
presented herein for adults. However, conditions among 
children make up only 9.0 percent of conditions reported at all 
ages, so results for all ages will be compared to those for adults 
from the ECA study. It is clear that even major depression, the 
condition with the highest risk of mental disorders in the ECA, 
would not rank among the fifteen conditions with the highest 
risks of activity limitation at all ages, although it comes close. 
Thus, it may be concluded that the risks of mental disorders 
causing activity limitation are low to moderate compared to 
physical health conditions. 

Another study provides comparisons of depression with 
specific health conditions. With the exception of 
schizophrenia, depression appears to be the most disabling of 
the mental illnesses. Wells and associates (1989) examined 
associations of depressive symptoms (major depressive 
disorder and/or dysthymia, and depressive symptoms, including 
depressed mood) with physical, role, and social functioning and 
compared results with eight chronic medical conditions using 
data on 11,242 adult outpatients in the Medical Outcomes 
Study (MOS). Ordinary least squares regression analysis was 
used in which depressive symptoms, eight chronic medical 
conditions, and sociodemographic characteristics were 
simultaneously controlled. These results provide estimates of 
risk through indirect atu-ibution of cause. Of the measures of 
disability used in the MOS and the NHIS, the most comparable 
are role functioning and major activity limitation. Role 
functioning (limitations in work, housework, or school) was 
found worse for adults with depressive symptoms than for 
adults with hypertension, diabetes, arthritis, gastrointestinal 
problems, respiratory problems, and back problems. Adults 
with advanced coronary artery disease or angina had worse role 
functioning tlian adults with depressive symptoms. 

Those conditions found in the MOS to have better role 
functioning than depression have, in the present analysis of 
NHIS data, low risks of major activity limitation at all ages 
(ranging from 3.5% for respiratory problems to 27.9% for 
diabetes) and low risks of work limitation among adults 18-69 
years of age (ranging from 3.3% for respiratory problems to 
29.0% for diabetes). Ischemic heart disease (which includes 
advanced coronary disease and angina) and other heart 
conditions have moderate risks of causing major activity 
limitation at all ages of 26,1 and 35.1 percent, respectively. 
Fourteen other conditions that were not considered in the MOS 
were found in the NHIS analysis to have risks of major activity 
limitation at all ages higher than ischemic heart disease and 
other heart conditions. These arc mainly physical and mental 
impairments, but include some chronic diseases as well, in 
particular rheumatoid arthritis (which is not identified 
separately in the MOS), lung cancer, digestive cancer, and 
multiple sclerosis. Additional conditions identified with high 
risks that would likely exceed depression in risks of major 
activity limitation include hypertensive heart disease, black 
lung disease, and severe partial blindness. Tlius, results from 
the MOS corroborate the conclusion made on the basis of the 
\iCA results, namely that the risk of depression causing activity 
liniilalion is only moderate when compared to a more 
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comprehensive lisi of chronic physical conditions among 
adults. 

Disability risks of mental and physical health conditions 
depend in pari on how conditions arc classified. Diagnostic 
procedures used with the DIS (Regier et ai, 1985; Gallagher^ 
1987; Boyd et al., 1985) classify a symptom (or set of 
symptoms) as a mental disorder if it causes distress or 
disability. Thus, certain mental health conditions will have 
some degree of disability by definition. No similar criteria are 
imposed upon physical conditions in the NHIS or the ICD. It 
would be useful to determine to what extent disability enters 
into diagnosis of DSM-III-R disorders. The MOS study, 
however, did not find a significant difference in role 
functioning associated with depressive symptoms versus 
depressive disorders, even though depressive disorder is 
presumably more severe, and certainly more chronic, than 
depressive symptoms. Unlike the EGA, the MOS is a patient 
sample, not a random sample of the population, and may have 
higher prevalence of severe depressive symptoms. 

The analysis presented in this report and discussion has 
shown that much variation exists in risks that chronic physical 
and mental conditions cause disability. The analysis presented 
and others discussed have measured risks of chronic conditions 
causing disability from cross-sectional samples. But disability 
risks are not static. Risks of disability for many conditions 
change with age. Many chronic diseases become more 
pernicious with age, but a few conditions apparently become 
more innocuous with age (such as deafness). A few conditions, 
such as lung cancer and pneumoconiosis, and other serious 
conditions with long latency are relatively highly pernicious, 
but their incidence occurs late in life. Some patterns result 
from complex dynamics that can only be inferred indirectly, if 
at all, from static analysis. Research based on longitudinal data 
is a necessary next step to cxplox more adequately the 
dynamics of disability risks of cnronic conditions. 

Research and policy attention must be accorded not just lo 
rare conditions with severe consequences, but also to more 
common conditions with moderate to low risks of disability. 
For example, osteoarthritis is the most frequent disabling 
condition occurring among persons with disabilities. Yet, the 
fact that osteoarthritis is only moderately disabling suggests the 
need for further refinement and specification of factors 
associated with disability risks. Badley (1987) argues that 
impairment mediates disability risks. Incorporating measures 
of physical functioning, including mobility, motor capacity, 
endurance, sensory abilities, and pain, measures of social 
functioning, including quality of social networks, coping 
abilities, performance expectations, and other measures of the 
physical and social environment, is necessary to further explain 
variation among chronic conditions in disability risks. This 
step is also necessary to better differentiate risks that are 
intrinsic to chronic health conditions from those that result 
from individual and environmental factors and thereby ser'C as 
better guides to practice and prevention. 
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na Not applicable 
Quantity zero 
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Appendix A 

Technical Notes on Methods 

The information presented in this report is based on analysis 
of National Health Interview Survey (NHIS) public use data 
tapes. The NHIS is a continuing national household probability 
sample. Information is collected each year on the personal, 
sociodemographic, and health characteristics of approximately 
120,000 persons in 40,000 households. 

The sample design is a complex multistage probability 
frame. A sample is drawn each week to represent the U.S. non- 
insiitutionalized civilian population. The weekly samples are 
independent and can yield weekly, quiuierly, and annual 
estimates. 

More detailed information on the sample design and 
collection and processing of the data can be found in annual 
reports titled Current Estimates, Appendix 1 (for example, see 
Schoenborn & Marano, 1988). 

Estimation 

Because the NHIS is a complex multistage probability 
sample, to obtain national estimates it is necessary to employ 
weights in all estimation procedures. The public use tapes 
provide a basic person weight, which was used to inflate each 
observation by the inverse of the probability of selection and to 
correct for other aspects of the survey design and household 
non-response. Further details on weighting can be found in 
Current Estimates, Appendix I (Schoenborn & Marano, 1988). 
All estimates were obtained using the SAS procedure PROC 
TABULATE- Estimates pertaining to numbers of conditions 
arc rounded to the nearest thousand. 

Reliability of Estimates 

The relative standard error is the measure of sampling error 
used in NCHS ptiblications and in this report, it is a measure 
of the random variation that might occur because the NHIS is a 
sample and not a complete enumeration of the population. The 
relative sti\ndard error (RSE) of an estimate is obtained by 
dividing the standard error (SE) of the estimate by the estimate 
itself: 

RSE(x) = ~-^ (A.l) 

NCHS deems that estimates with greater than 30 percent 
RSE arc statistically unreliable, a convention followed in this 
report. 

NCHS estimates relative variance curves for classes of 
estimates by fitting regression equations to vciriances obtained 
by the balanced half-sample method. The curve-fitting 
procedure assumes tliat the relative variance of an estimate is a 
decreasing function of the magnitude of (he estimate: 

RVAR(x)=:a + ^ (A.2) 
where a and b arc the fitted regression estimates. 



ERLC 



Therefore 

SE(x) = X RSE(x) = X VrVAR(x) = Vax^ + bx (A.3) 

The method used in this report for determining the errors of 
estimates is the same as that used in NCHS publications. 
Regression parameters for estimates of chronic conditions are 
shown in Table A.l. 

Four years of data were pooled together, and special 
consideration is necessary for calculating the 30 percent RSE 
cutoff points. A general formula for computing the 30 percent 
RSE cutoff point is provided below for any number of pooled 
years (assuming equal sample sizes). 

(.3)2. Say /n2 

where CP is the 30 percent relative standard error cutoff 
point and ay and by are the regression parameters for each year 
and n is the total number of years. 

For prevalence data (estimates of the number of conditions), 
the 30 percent RSE cutoff point is computed to be: 

(22>662.9+22,662.9+18,253.6+24,682.6)/16 
.09-[(1.0x 10-^+1.0 X 10*^+1.4 x 10-'^+3.5x 10-4)]/16 

= 61,314 

= 61,000 (A.5) 

An estimated prevalence that is less than 61,0(X} has greater 
than 30 percent relative standard error and is flagged by an 
asterisk (*). 

To calculate the standard error of an estimate (x) of the 
number of conditions, use formula (A.3) with a = 3.1 x 10"^ 
and b= 5,516.4 For example, an estimate of 61,314 persons has 
a standard error of 18,394. 

Hypothesis Testing 

Tests of differences between two statistics (mean, percent, or 
rate) are performed using Student's t-test as shown below: 



VSE^ (xi) + SE2 (xj) 



For two-tailed tests, if t > 2.0, the result is significant a! the 
95 fxircent confidence level; if t > 2.6, the result is significant at 
the 99 percent confidence level. This test is accurate for 
uncorrelated estimates and is approximate in otlier cases. 
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Table A.l. Estimated Relative Variance Parameters for 
NHIS Aggregate Chronic Condition Prevalence Data, 
1983-1986 



Year 


a 




1983 


1.0x10-6 


22,662.9 


1984 


1.0x10-6 


22,662.9 


1985 


1.4x10"! 


18,253.6 


1986 


3.5 X 10^ 


24,682.6 



Source: NCHS Current Esiimates and unpublished data from NCHS. 
(for 1983 and 1984) 



Appendix B 

Condition and Impairment Codes 

Table B.l presents the list of chronic conditions used in this repoit and their codes as defined by the Ninth Revision of the 
International Classification of Diseases (ICD), as adapted for use in the NHIS. NCHS employs a special listing of impairments wilh 
codes beginning with 'X', which are used in place of any ICD codes to which an impairment may be classifiable (TABLE B.2). The 
revised Recode C listing is a modified version of the condition lisLs provided on the NHIS public use tapes (Recedes B and C). 62 
separate condition groups are used in this list. 

TABLE K,L List of Detailed Condition Codes, National Health Interview Survey, 1983-86 

Revised 
Recode C 

List Chronic Condition ICD-9 Codes as Adapted bv NCHS 

Skin and musculoskeletal 

100 Rheumatoid arthritis 

1 0 1 Osteoarthritis/other arthropathies 
105 Intervertebral disk disorders 
107 Osteomyelitis/bone disorders 
109 Bursitis 
1 1 3 Psoriasis and dermatitis 
119 Skin cancer 
121 Other skin and musculoskeletal 

Impairments 

210 Absence of a^m(s)^and(s) 

2 1 2 Absence of leg(s) 

2 1 3 Absence of fingers, toes, feet 
217 Other absence 

222 Complete paralysis in extremity 

223 Cerebral palsy 

226 Partial paralysis in extremity 

227 Paralysis in other sites (complete/partial) 

228 Curvature of back or spine 

229 Other orthopedic impairment of back 
233 Orthopedic impairment in upper extremity 

236 Orthopedic impairment in lower extremity 

237 Other orthopedic impairments 

238 Speech impairment 
201 Blind in both eyes 

24 1 Cataracts 

242 Glaucoma 

243 Other visual impairment/retinal disorders 
203 Deaf in both ears 

244 Other hearing impairments 



714 

71 1.0,9, 712.8,9, 715-716, 720.0, 721 
722 

726.9, 730.0-3,9, 731.0,2, 732, 733 
726.0-8, 727.0,2,9 
690-694, 696 
172, 173 

216, 274, 698, 698.9, 700-703, 706, 707, 
724.2,3,727.1,729.0 

X20, X21,X23,X24 
X26, X28 

X22, X25, X27, X29, X35 

X31,X34 

X40-X49 

X50 

X51-X59 
X60-X64 
X70 
X80 

X73, X74, X84 

X75-X78, X85, X86 

X79, X89 

X10,X11 

XOO 

366 

365 

361,362, X01-X03 
X05 

X06-X09 
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TABLE B.l. List of Detailed Condition Codes, National Health Interview Survey, 1983-86> Cent. 
Revised 
Recode C 

List Chronic Condition ICD'9 Codes as Adapted bv NCHS 



Impairments, continued 

245 Mental retardation XI 9 

245 Other selected impairments X12, X30, X7K X91 

Digestive 

305 Ulcers 531-533 

306 Abdominal hernia 550-553 

311 Enteritis and colitis 555,556,558 

316 Cancer of digestive sites 151-154 

317 Other digestive disorders 530, 534-537, 560, 562, 564,0-1, 569-573.0,3-9, 574, 7R7 
Circulatory 

501 RheumaUc fever 390, 392, 394. 295, 397, 399-NHIS code only 

502 Ischemic heart disease 410-414, 429.6 
505 Heart rhythm disorders 427.0-6,8,9, 785,0-2 

507 Other heart disease/disorders 415-417, 420,9, 421 ,0,9, 423, 424, 425,0-5,9, 426, 428, 429,0-5,8.9, 

745,746 

508 Hypertension 401-404 

509 Cerebrovascular disease 430,431, 433-435, 437 

510 Arteriosclerosis 440 

5 1 3 Phlebitis, varicose veins 45 1 , 454 

516 Other circulatory 441,443,455,459 

Respiratory 

601 Chronic bronchitis 490, 491 

602 Asthma 493 

605 Sinusitis 473 

606 Hay fever 477 

609 Emphysema 492 

610 Pneumoconiosis/asbcslosis 500-502, 504 
613 Lung or bronchial cancer 160, 162.2-9 

616 Other respiratory disease 11,19,161, 470, 471 , 476, 5 1 1 , 5 15, 5 1 8 

Miscellaneous 

403 Diabetes 250 

404 Anemias 280-285 

405 Epilepsy 345 

406 Migraine headache 346 

411 Kidney disorders 581-583, 590, 592, 593 

4 1 5 Multiple sclerosis 340 

420 Female genital disorders 614-629, X32 

42 1 Cancer of female breast 1 74 

426 Cancer of genitourinary sites 179, 180, 183-185 

427 Other selected miscellaneous 217-221, 240-246, 594-596, 600-602, 729, 784 
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TABLE B«2« List of Detailed Impairment Codes, National Health Interview Survey, 1983-86 



X'Codc Impairment 

Visual, Hearing, Speech, Intelligence 

XOO Blind in both eyes. 

XOl Visual impairment in both eyes. 

X02 Blind in one eye, visually impaired in the other eye. 

X03 Blind or visually impaired in one eye only; other eye, good vision or not mentioned. 

X05 Deafness, both ears. 

X06 Other hearing impairment involving both ears. Any bilateral hearing impairment which cannot be coded to X05. 

X()7 Deafness or hearing impairment of any degree involving only one ear. 

X08 Deafness, NOS. 

X09 Impaired hearing, NOS. 

X 10 Stammering and Stuttering. 

X 1 1 Other speech defects. 

X 1 2 Loss or impairment of sensation. 

X 14 Special learning disability (reading) (mathematics) (mirror writing or reading). Does not include learning disability 

resulting only from deficiency in intelligence. 

X 19 Mental retardation: Any degree or any type, including "mongolism." 

Absence 

X20 Arms, both. 

X2! Hands, both. 

X22 One or more fingers (excludes tip only-below first joint). 

X23 Ami, one. Person may also have X24 or X25. 

X24 Hand, one. Person may also have X23 or X25. 

X25 One or more fingers (excludes tip only-bclow first joint), thumb, of only one hand. Person may also have X23 or X24. 

X26 Legs, both. 

X27 Feet or toes (excludes tip only-below first joint) only, both. 

X28 Leg, one. Person may also have X29. 

X29 Foot or toes (excludes tip only-below first joint) only, one. Person may also have X28. 

X30 Lung. 

X31 Kidney. 

X32 Breast. 

X33 Rib, bone, joint, or muscle of trunk, one or more. 

X34 Bone, joint, or muscle of extremity (including hip) without loss of extremity, one or more. 

X35 Tips of fingers or toes (below first joint) only. 

Paralysis 

X40 Entire body or four limbs (Prohibits X41-X62). 

X4 1 One side of body only, including limbs; or "hemiplegia." (Prohibits X42, X44, X46, or X48). 

X42 Arms, both. (Prohibits X43-X45). 

X43 Arm, one. (Prohibits X44). 

X44 Hands, both, and/or finger(s) (thumb) on one or both hands only. (Prohibits X45). 

X45 Hand, one, and/or finger(s) (thumb) on one hand, only. 

X46 Legs, both; or "paraplegia." (Prohibits X47-X49). 

X47 Leg, one. (Prohibits X48). 

X48 Feel, both, and/or toe(s) on one or both feet, only. (Prohibits X49). 

X49 Fool, one, and/or toe(s) on one foot, only. 

X50 Hands, both, and/or finger(s) (thumb) on one or both hands only. (Prohibits X55). 

X51 One side of body only, including limbs; or "hemiparesis." (Prohibits X52, X54, X56, or X58). 

X52 Arms, both. (Prohibits X53-X55). 

X53 Arm, one. (Prohibits X54). 

X54 Hands, both, and/or finger(s) (thumb) on one or both hands only. (Prohibits X55). 

X56 Hand, one, and/or nngcr(s) (thumb) on one hand only. 

X56 Legs, both; or "parapareses." (Prohibits X57-X59). 
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TABLE B.2. List of Detailed Impairment Codes. National Health Interview Surv ev> 1983-86, Cont. 
X^Code IjnmrnmL 



Paralysis, continued 

X57 Leg, one. (Prohibits X58). 

X58 Feet, both, and/or loe(s) on one or both feet, only. (Prohibits X59). 

X59 Foot, one, and/or loe(s) on one foot, only. , . ^ • u ^ • • r . i ^ y/;o 

X60 Trunk, any pan except parts included in X40, X41, or X51. IfpOTml paralysis of £niir£ body is indicated, code X60 

only. 

X61 Face (Bell's palsy or paralysis). 

X62 Bladder or anal sphincter. 

X63 Paralysis, complete or partial, sites NOT of extremities, trunk, nor affecting special senses or speech. 

X64 * Paralysis, complete or partial, NBC. 

Orthopedic impairments or deformities 
X70 Curvature and other structural deformiues of spine or back, except as in XI 1 .9. MM£i: all structural dcformuies of 

spine or back except spina bifida (X7 1 .9). Prohibits : chronic back conditions NEC in X80. 
X7l Spina bifida (with meningocele) (always congenital). Prohibit^ : X80. 

X73 Deformity of shoulder or upper exyemity. Excludes : deformity of hand(s), ringer(s), thumb(s), only. (Prohibits X74). 

X74 Deformity of hand(s), finger(s), thumb(s), only. 

X75 Dislocadon, congenital, and other deformity hip and/or pelvis. 

X76 Dcformitv of any site on lower exuemity, one or both. Include? : genu valgum (knock knee); genu varum (bowleg); 

tibial torsion; hammer toe; hallux valgus or varus; any deformity of toe; defonnity leg NOS, foot NEC, knee. Excludes 
X77 and X78. 

X77 Flatfoot (including weak or fallen arches and other difficulty with arches). 

X78 Clubfoot (congenital). • i u . i H.r.r, Mpr 

X79 Deformity, neck, trunk bones, NEC. Includes : pigeon breast; cervical rib; postural detect NEC. 

X80 Back, any part. Includes : neck. 

X84 Shoulder(s) and/or upper cxu*emity(ies). 

X85 Hip and/or pelvis. Excludes : congenital dislocation of hip (X75. 9). 

X86 Lower extremity. Excludes : impairments involving arches of foot, feet (X77). 

X89 Other and ill-defined sites. Includes: rib; trunk, NOS; "side," NOS; joint, NOS; limping; staggering; stumbling; u-oubic 

in walking, NOS. Excludes : jaw (X92); and ataxic gait, which if chronic, is coded as for paralysis, partial. 

X90 Disfigurement, scarring, face, nose, lips, ears. Includes : absence of nose, lips, cars; accessory auricle: other 

abnormality NEC of face, nose, ears, mouth, teeth, jaws if stated to be disfiguring. If speech defc<:t is present, code u 
also Excludes : cleft palate and harelip whether or not disfiguring (X9 1. 1). 

X91 Cleft palate and harelip (with speech defect), (disfiguring). Includes: cleft palate and cleft lip (as m ICD 749) with ox 

without speech defect and whether or not stated to be disfiguring. 

X92 Other dentofacial handicap. Includes : acquired absence of teeth, onset 3 months; and abnormaliucs ot iccth, 

malocclusion, and other jaw and dentofacial anomalies as in ICD 520.0, 520.1, 520.2, 520.5, 521.6, and 524. It speech 
defect is present, code it also. Excludes : cleft palate and harelip (X91 .9) and other dentofacial handicaps if stated to be 

disfiguring (X90). . . . . ^ 

X93 Deformity of skull (hydrocephaly) (microcephaly). If mental retardation is present, it is also coded. 

X94 Artificial orifice (oi)cning) or valve (surgical) any site (colostomy). 

X99 Special impairment, ill-defined. Includes : deformed NOS; cripple NOS; "birth injury or brain damage NOS, at ages 

3 months or over without specification as to type of impainnent; ill-defined "after effects" of tuberculosis, encephalitis, 
poliomyelitis, u-achoma, toxoplasmosis, other infecdve and parasidc diseases, rickets, intracranial abscess. Excludes : 
su-oke, or ill-defined "after effects" of stroke. 



Noie: NOS mccins "not otherwise specified". NEC means "not elsewhere classified". 
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